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ADVERTISING will be accepted, subject 
to editorial approval, for prescription pro- 
Gucts as well as for other items used ex- 
tensively in hospitals. Inquiries should 
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Can you afford 


to vive away 


As hospital costs mount, it is becoming increas- 
ingly evident that the beneficiaries of hospital 
services—the patients—must assume their fair 
share of the costs incurred. For this to occur, the 
hospitals must be able to account scrupulously, 
either to the patients or to the various prepaid 
hospital plans, for all services and medication. 


Old-style injections too complicated 


Because accounting and billing for medication 
withdrawn from multidose vials has been so diffi- 
cult and time consuming, many hospitals have 
virtually been forced to write off the cost of 
common injectables or, at best, to estimate them. 
Yet it is clear that few hospitals can afford to give 
away medication or to rely on estimates, which 
are often unacceptable by the prepaid plans. 


TUBEX lets you charge fairly 


The TuBex system provides individual, unitized 
doses of medication in tamper-proof cartridge 
form. It’s an easy matter to keep track of medica- 
tion dispensed and administered. You know just 
what each patient received, and precisely how 
much. And you can charge accordingly, with 
unassailable fairness. 
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medication 


The need to charge accurately and as completely 
as possible is being met by the TuBex system in 
more and more hospitals across the nation. Typical 
of the accolades the system has won is the follow- 
ing, excerpted from The Bulletin of the Parenteral 
Drug Association: 


The charge made to the patient should include all 
services rendered. When most of these services are 
built into the product by the supplier—guaranteed 
identified contents and dosage, guaranteed sterility, 
plus simplified record keeping and control—and in- 
cluded in a single purchase price paid to the supplier, 
there is no problem in justifying the charge to the 
patient. It is a charge that can easily be backed up by 
records, and it does not strain the credulity of any 
investigator.—Crohn, L.B.: The Bulletin of the Paren- 
teral Drug Association, p. 23, March-April, 1960. 


If you want to learn more 


Your Wyeth Territory Manager will be glad to 
give you all the details about the Tusex system. 
Or, write to Wyeth Laboratories, P.O. Box 8299, 
Philadelphia 1, Pa. 


TUBEX® Closed Injection System, Wyeth 
TuBEx®, Hypodermic Syringe, Wyeth 
TuBEx®, Sterile Cartridge-Needle Unit, Wyeth 


56 


| 
| 
| 
ag 


Need another pair hands your pharmacy? 


Ir YOUR HOSPITAL is as overcrowded and as overworked as 90% of the hospi- 
tals today, you certainly need extra help. What a good many hospital phar- 
macists and administrators do not know, however, is that they can get the 
extra pharmacy help without increasing their operating costs. As a matter 
of fact they can even save money while increasing efficiency. 


@ The McKESSON & ROBBINS Hospital 
Service Representative will gladly become 
your extra man. He is more than a sales- 
man, he is a trained hospital pharmacy 
specialist who can give you professional 
assistance and advice on the many prob- 
lems of hospital drug management. 


Take your drug inventory for example. Large inventories eat up valuable 
time in ordering and maintaining stock levels and crowd your space, but, 
more importantly, they increase your carrying charges, tie up money and 
increase the risk of loss due to deterioration, damage and obsolescence. The 
McKesson & Robbins Hospital Service Rep can help you establish a smaller 
in-hospital inventory based on sound drug levels in keeping with your medi- 
cal needs. He will also help you select drugs produced by reliable manufac- 
turers to meet your demands—and then will maintain your stock levels for 
you. This means the money and time costs of procuring and carrying sup- 
plies will be held at a minimum. A real saving for you. 

With 91 McKesson & Robbins warehousing units across the country, each 
with a Hospital Service Department, you have a local source of drug and 
sundry supplies that is actually an extension of your own storage space. You 
are only a telephone call away from any drug product you might need in 
emergencies, as well as for routine service. Inventory control is but one of 
the reasons why most of the nation’s hospitals depend upon McKesson & 
Robbins for economical and efficient management of their pharmacies. 

We will be happy to send you the name of the McKesson & Robbins Hospi- 
tal Service Department nearest you, or have our Hospital Service Rep call 
on you...just drop us a card, McKesson & Robbins, Inc., Hospital Service 
Department, 155 East 44th Street, New York 17, New York. 


dering America’ Hospitals.--MKESSON ROBBINS 
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NOW! SPRAY ITON = SWABITON = POUR IT ON 
the same classic germicide 
comes in aerosol and in liquid form 


236 cc. (8 fl. oz.) 


CHLORIDE 


| Brand of refined benzalkonium chionde 


1; | AQUEOUS 

| SOLUTION 
id | ingredient — water 


Read accompanying 


How Supplied: 
Zephiran Chloride Tinted Tincture Spray 1:750 
Zephiran Chloride Aqueous Solution 1:750* CH LO R | D c 


Zephiran Chloride Stainless Tincture 1:750* 

Zephiran Chloride Tinted Tincture 1:750* 

Zephiran Chloride 17% Concentrated Aqueous Solution 
(must be diluted) — replacing 12.8% concentrate 


for asepsis 


(|, )ithnop LABORATORIES New York 18, N.Y. 
*replacing 1:1000 1600m 
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gravity/ pressure ADMINISTRATION SETS... 
unapproached record of safety - efficiency - reliability 


Production of the ten millionth PLEXITRON® 
pressure-pump set establishes an unmatched 
measure of professional confidence in this 
pioneering principle.” 

In emergencies the disposable, easy-to-use 
R48 converts immediately from normal gravity 
torapid pressure transfusion by simple manual 
pimping action on the flexible drip chamber. 
It returns to gravity flow as soon as pressure 
is released. 

The ball-float pressure valve, operating only 
when the drip chamber is filled with fluid, 
makes it impossible to pump air through the 
set. The exclusive design of the wide-area, fine- 
mesh filter removes particulate matter during 
loth gravity and pressure flow. 

Experience tested 10,000,000 times, assures 
you of unsurpassed safety and reliability. 


*R48 single plug-in. 


R47 single piug-in with unique 
Y-site for supplemental 
medication. 


R49 Y-type for alternate or 
simultaneous administration of 
blood and solution. 


BAXTER LABORATORIES, INC.< MORTON GROVE, ILLINOIS 


Distr 
stributed and available only in the 37 states east of the Rockies (except in the city of El Paso, Texas) through 


Au 
ade HOSPITAL SUPPLY CORPORATION 
¢ Products Division General Offices, Evanston, Illinois 
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Pre-lubricated, anatomi- 
cally correct 2-inch rec- 
tal tube avoids injury 


Check valve regulates 
flow 


4¥2 fl.oz. of precisely 
formulated solution pro- 
vides quick, thorough 
cleansing without pa- 
tient discomfort 


Compact squeeze bottle 
unit — no loose or mov- 
ing parts 


EVERYONE 


IS HAPPIER 


WITH 


FLEET ENEMA 


because it’s as easy as 


4% Fluid Ounces 


FLEET’ 


ENEMA 
Disposable Unit 


Bock 100 cc. conto 
SODIUM BIPHOSPHATE 14 Om 
SOOMUM PHOSPHATE 6 
StS: A routine enews. An enema ‘of 


C. B. FLEET CO.. INC 
LYNCHBURG, VA. 


READY-TO-USE SQUEEZE BOTTLE 
C. B. FLEET CO., INC. Lynchburg, Va. 


1. Ready to use . . . no prep- 
aration necessary... just 
remove protective cover 


2. Easy to administer . . . by 
nurse or patient... takes less 
than a minute... just squeeze 
bottle with one hand 


3. Disposable ...simply dis- 
card unit after use... 
eliminates cleanup and 
sterilization 


100 cc. contains: 16 Gm. so- 
dium biphosphate and 6 Gm. 
sodium phosphate in 4/- 
fl.oz. squeeze bottle. Pediatric 
size, 2% fl.oz. Also available: 
Fleet Oil Retention Enema, 
4V,-fl.oz. ready-to-use unit 
containing Mineral Oil U.S.P. 
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Since 1939 
the standard 


for 
antithrombotic therapy 


Liquaemin 
Sodium 


(HEPARIN SODIUM, ORGANON) 


Heparin was first presented to America as Liquaemin. Its value in pre- 
venting and treating thromboembolic disturbances is solidly established. 


In emergencies, it is the only anticoagulant which acts immediately. 


For safety, it is the only anticoagulant whose action ceases promptly 
when withdrawn. 


For convenience, it is available in five dosage forms: 
1,000 U.S.P. units per cc in 10-cc vials 
5,000 U.S.P. units per cc in 10-cc vials and 1-cc ampuls 
10,000 U.S.P. units per cc in 4-cc vials and |-cc ampuls 
20,000 U.S.P. units per cc in 2-cc vials and l-cc ampuls 
20,000 U.S.P. units per cc in gelatin in 2-cc vials 


When you think of anticoagulant therapy, think first of America’s 
first heparin, Liquaemin Sodium...safe, effective, and with convenient 
dosage forms. 


Organon 


ORGANON INC., W. ORANGE, NEW JERSEY 
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BANK 


SALICYLATE 


(Brand of carbazochrome salicylate) 


Adrenosem helps conserve the patient’s own 
blood. Adrenosem is accepted pre-op medica- 
tion because it reduces the need for transfusion. 


Adrenosem controls excessive capillary bleed- 
ing by decreasing capillary permeability while 
promoting the retraction of the severed 
capillary ends. Adrenosem’s control of bleed- 
ing results in a clearer operative field. Reduc- 
tion of postoperative ooze and seepage results 
in fewer calls on the nursing staff. 


The safety and effectiveness of Adrenosem are 
proved by the administration of over 17 million 
doses in thousands of hospitals during the past 
7 years. There are no contraindications to Adrenosem 
at recommended dosage levels. 


SUPPLIED: For 1.M. injection only—Ampuls: 5 mg., 1 
cc., packages of 5 and 100; 10 mg., 2 cc., packages of 5. 
For oral administration—Syrup: 2.5 mg. per 5 cc. (1 tsp.), 
bottles of 4 oz. Tablets: 1 mg. (s.c. orange), bottles of 50, 
and 2.5 mg. (s.c. yellow), bottles of 50. 


WRITE FOR DETAILED LITERATURE 
AND DOSAGE INFORMATION. 


*U.S. Pat. Nos. 2581850; 2506294 


THE S.E. MIASSENGILL COMPANY 


Bristol, Tennessee 
New York . Kansas City * San Francisco 
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not 


general- 


antibiotic 


Albamycin is not a broad-spectrum anti- 
biotic, recommended for routine infec- 
tions. It is specific for staphylococci 
(including resistant strains), and its use 
alone should (with the exceptions listed 
below) be limited to those cases in which 
staph is known or strongly suspected to 
be the causative organism. 


Indications — Albamycin is indicated in the treatment of staphy- 
lococcic infections, particularly in patients sensitive to other 
antibiotics or in the infections in which the organism is resistant 
to other antibiotics and sensitive to Albamycin, and in urinary 
tract infections due to microorganisms resistant to other com- 
monly employed antibacterial agents but sensitive to Albamycin 
— notably certain strains of Proteus. 

Administration and Dosage —Capsules and Syrup: The recom- 
mended dosage in adults is 500 mg. every twelve hours or 250 
mg. every six hours, continued for at least forty-eight hours after 
the temperature has returned to normal and all evidence of in- 
fection has disappeared. In severe or unusually resistant infec- 
tions, 0.5 Gm. every six hours or 1 Gm. every twelve hours may 
be employed. The dose for children is 15 mg. per kilogram of 
body weight per day for moderately acute infections; this may 
be increased to 30 to 45 mg. per kilogram of body weight per ~ 4 
for severe infections. These doses may be administered on sch 
ules similar to those for adults. 

Parenteral: Intramuscularly—5 cc. of Albemycin solution may be 
used directly by slow injection deep into the gluteal muscle. 
intravenously -- it is recommended that 5 cc. of Albamycin solu- 
tion be diluted further with 250 to 1000 cc. of sterile injection 
solution of sodium chloride, Darrow’s solution, or Ringer's solu- 
tion and administered by intravenous infusion, or by diluting to 
a suitable quantity and administered by continuous drip infusion. 
Do not use with dextrose solution. When it is necessary to use a 
smaller volume intravenously, 5 cc. of Albamycin solution may 
be diluted to a minimum of 30 cc. with one of the above diluents 
and administered slowly over a period of five to ten minutes to 
avoid irritation of the vascular endothelium. The dosage for 
adults is 500 mg. Albamycin administered either intramuscularly 


or intravenously every twelve hours. For children with moderately 
acute infections, the dosage is 15 mg. per kilogram of body 
weight per day. The daily dosage should be administered in two 
divided doses at intervals of twelve hours. As soon as the 
patient’s condition permits, parenteral Albamycin should be re- 
placed with oral Albamycin therapy. 

Side Effects —Albamycin is a substance of low toxicity but is 
capable of inducing urticaria and maculopapular dermatitis. Leu- 
kopenia, which was rapidly reversible, has been reported in 
approximately 1% of cases. All of these side effects disappear 
rapidly upon discontinuance of the drug. In a certain few patients, 
a yellow pigment has been found in the plasma. This pigment is 
a metabolic by-product of the drug which, however, may inter- 
fere with determination of bilirubin and icteric index. Its pres- 
ence is not associated with abnormal liver function tests or liver 
enlargement. 

Available — Albamycin, 500 mg., sterile, Mix-O-Vial.t Each Mix- 
0-Vial contains: 500 mg. Novobiocin (as novobiocin sodium), also 
175 mg. Nicotinamide; 0.47 cc. N,N-Dimethylacetamide; 42.3 mg. 
Benzyl alcohol; 4.23 cc. water for injection. Albamycin Capsules. 
Each capsule contains: 250 mg. Novobiocin (as novobiocin so- 
dium). Albamycin Syrup. 125 mg. per 5 cc. Each 5 cc. (one tea- 
spoonful) contains: 125 mg. Novobiocin (as novobiocin calcium). 
Preserved with methylparaben, 0.075%, and propylparaben, 0.025%. 
“Trademark, Reg. U. S. Pat. Off. — The Upjohn brand of crystal- 
line novobiocin sodium. tTrademark, Reg. U. S. Pat. Off. 


The Upjohn Company 
Kalamazoo, Michigan 75th year 
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AN AMES GLINIQUICK® 


Quality of diabetic control & 
Quantitation of urine-sugar 


In the diagnosis of diabetes, the urine-sugar 
test may be little more than a screening adju- 
vant. But in the everyday management of 
diabetes, the urine-sugar test is the most prac- 
tical guide we have.’ Routine testing, however, 
should not only detect, but also determine the 
quantity of urine-sugar. Quantitative testing is 
essential for satisfactory adjustment of diet, ex- 
ercise and medication. Furthermore, day-to-day 
control of diabetes is in the patient’s hands. 
Quality of control is thus best assured by the 
urine-sugar test which permits the most accu- 
rate quantitation practicable by the patient. 


Cuinitest® permits a high degree of practical accuracy and is very convenient.? Its clinically stand- 
ardized sensitivity avoids trace reactions, and a standardized color chart minimizes error or 
indecision in reading results. Ciinitest distinguishes clearly the critical 144%, %2%, %4%, 1% and 
2% urine-sugars. It is the only simple test that can show if the urine-sugar is over 2%.° Your nurse 
or technician will appreciate these advantages; your patient on oral hypoglycemic therapy will find 
them helpful. Furthermore, Cuinitest may be a vital adjunct in the management of the diabetic 
child or the adult with severe diabetes. 


(1) Danowski, T. S.: Diabetes Mellitus, Baltimore, Williams & Wilkins, 1957, p. 239. (2) McCune, W. G.: M. Clin. 
North America 44:1479, 1960. (3) Ackerman, R. F., et al.: Diabetes 7:398, 1958. 


FOR PRACTICAL ACCURACY OF URINE-SUGAR QUANTITATION 


Standardized urine-sugar test...with 


COLOR-CALIBRATED 


BRAND Reagent Tablets 


GRAPHIC ANALYSIS RECORD 


A line connecting successive urine-sugar read- 
ings reveals at a glance how well diabetics are 
cooperating. Each Cuinitest Set and tablet re- 
fill contains this physician-patient aid. — o1se: 


AMES 


COMPANY, INC 


r 
CLINICAL BRIEFS FOR MODERN PRACTICE 


WHICH ONE FOR 
YOUR OWN FAMILY? 


When you fill a prescription for your wife or your 
child, do you really feel that any of the generic 
products will do—that any brand is reliable—or 
is there one particular brand you would prefer? 
@ Don’t you find yourself choosing a specific 
“brand name” because you feel there is some- 
thing more behind the label statement— more 
care in selecting raw materials, intricate com- 
pounding, and exhaustive testing; and more 
knowledge of product problems and needs 
through continuing research? These are the 
intangibles which suddenly become very real 
when the patient is someone near and dear. 
@ You may not be able to measure all intangi- 
bles which add up to Lederle Quality, but 
they provide the true basis of physician confi- 
dence and trust—seen in the continuing pro- 
fessional choice of a Lederle brand. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, New York QD 
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SQUIBB SURGICAL 
SPRAY DRESSING 


REZIFILM — spray-on methacrylate resin — forms a 
clear, firm, flexible barrier against air-borne micro- 
organisms. This physical protection is supplemented 
by thiram (tetramethylthiuram disulfide) — an anti- 
bacterial agent highly effective against a wide range 
of pathogens, including many resistant to antibiotics.1 
Thiram readily diffuses to the skin, providing 
enhanced preoperative and postoperative asepsis. 
Incision may be made directly through the film.? 


REZIFILM® is a Squibb trademark 


spray-on surgical film 
controls 

even resistant “staph” 
and 


Minimizing or 
eliminating the need for 
skin towels, REZIFILM 
makes preoperative 
preparation simpler. 


Postoperatively, 
REZIFILM is easier to 
apply than ordinary 
dressings — more 
comfortable than 
adhesive bandages. 


transparent plastic barrier 
with antibacterial action 


REZIFILM has produced no irritation and has excel- 
lent patientacceptance.’ Italso provides excellentskin 
protection around enterostomy and fistula openings.* 
Supplied: 6 oz. (avd.) spray dispenser cans. 


For full information see your Squibb Product Reference or Product Brief. 


References: 1. Eisenberg, G. M., Weiss, W., Spivack, A. P. and Flippin, 
H. F.: Antibiotic Med. & Clin. Ther., 6:594 (1959). 2. Thomson, J. E. M.: 
Clinical Research Notes, Vol. 3, #3, p. 1 (1960). 3. Kanof, N. B., and 
Blau, S.: Arch. Dermatol. 83:503 (1961). 4. Bronwell, A. W.: Clinical 
Research Notes, Vol. 3, #3, p. 6 (1960). 
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3-year-old child with severe impetigo, pretreatment 9 days later, post-treatment (Furacin-HC Cream t.i.d.) 


FOR BROADER TREATMENT OF INFLAMMATORY SKIN DISORDERS, BOTH 
ACUTE AND CHRONIC, WHERE INFECTION IS PRESENT OR IMMINENT 


FURACIN-HC 


nitrofurazone 0.2% and hydrocortisone acetate 1%, Eaton 


ESPECIALLY USEFUL FOR THE TREATMENT OF INFLAMMATION, ERYTHEMA 
AND PRURITUS AS WELL AS INFECTION IN SUCH CASES AS PYODERMAS, 
FURUNCULOSIS AND SECONDARILY INFECTED DERMATOSES 


FurRAcIN-HC Cream combines the anti-inflammatory and antipruritic effect of 
hydrocortisone with the dependable antibacterial action of FURACIN—the most 
widely prescribed single topical antibacterial. Exclusively for topical use, 
FURACIN retains undiminished potency against pathogens such as staphylococci 
that no longer respond adequately to other antimicrobials. FURACIN is gentle, 
nontoxic to regenerating tissue, speeds healing through efficient prophylaxis or 
prompt control of infection. 


Furacin-HC Cream is available in tubes of 5 Gm. and 20 Gm. Vanishing- 


cream base, water-miscible. 2) 
EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, N. Y. 
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Connecticut Society 


The Connecticut Society of Hospital Pharmacists met on 
June 14 at the Hospital of St. Raphael in New Haven. An- 
nouncement of appointments to the Committee on Program 
and Public Relations was made and include the following 
members: David Ellis, V. A. Regional Office, Hartford, 
chairman; David Burack, Mt. Sinai Hospital, Hartford; Mar- 
tin Aroian, Manchester Memorial Hospital; and Frank Ritch- 
ie, Jr., Windham Community Memorial Hospital. 

The remainder of the meeting was devoted to discussion 
of a questionnaire regarding the licensure of hospital pharma- 
cies in the state. 


North Carolina Society 


The quarterly meeting of the North Carolina Society of 
Hospital Pharmacists was held at the Margaret R. Pardee 
Memorial Hospital in Hendersonville on June 24. The meet- 
ing opened at 6:30 P.M. with a dinner at the hospital cafe- 
teria. Among the guests present were representatives of the 
Geigy Pharmaceutical Company who presented President 
Gerald Stahl with a gift of a mortar and pestle as a token 
of appreciation for his outstanding service to pharmacy and 
the Society. 

Dinner was followed by a lecture by Dr. B. J. Romeo, 
specialist of internal medicine in Hendersonville, and a Fellow 
of the Society for Nuclear Medicine. He spoke on ‘‘Radio- 
isotopes in Medicine.” 

During the business session, consideration was given to the 
Society’s contribution to the A.Ph.A.’s “Defend the Profes- 
sion” campaign. Other business included discussion of the 
problems of drug distribution in hospitals which do not have 
the services of a registered pharmacist. A solution is sought 
through the cooperative efforts of the State Board of Phar- 
macy and the Liaison Committee of the North Carolina Hos- 
pital Association, along with the Committee on Minimum 
Standards of the North Carolina Society. 

Following the business session, Mr. and Mrs. Andrew J. 
Darling entertained the group with a color slide review of 
wild flowers of Western North Carolina. 


Indiana Chapter 


Members of the Indiana Chapter of the American Society 
of Hospital Pharmacists met at 1:30 P.M. on June 20 at the 
Severin Hotel in Indianapolis. This quarterly meeting was 
held in conjunction with the Convention of the Indiana 
Pharmaceutical Association. 

In the absence of President Donald Friedmann, Dr. Glen 
Sperandio presided. The program included the following 
presentations: 


1. “Counterfeit Drugs and the Pharmacist,” by Mr. George 
Hembrecht of the Legal Division of Smith, Kline and French 
Laboratories. 


2. “You and Your Responsibilities,” by Mr. J. E. Brackett 
of Eli Lilly and Company. 


3. “An Educational Program for Nurses Practicing in 
Smaller Community Hospitals,’ by Mr. Dan Hansell. 
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During the business meeting Vice-President Bern Grubb 
presided. New officers installed for the coming year include 
President Dan Hansell, Remington, Indiana; Vice-President 
Bern Grubb, Logansport; and Secretary-Treasurer Mildred 
Wiese, Indianapolis. Committees appointed for the coming 
year include the following: Program and Public Relations: 
Bern Grubb, chairman, William Stephens and Kenneth Wood. 
Membership Committee: Kenneth Gillmore, chairman, Eileen 
Foley and Dorothy Miller. Nominating Committee: William 
Wissman, chairman, Allen Beck and Sister Laurina Klein. 
Special Committee on Pharmacy Service in Small Hospitals: 
Glen Sperandio, chairman, Charles Schreiber and Norma 
Breneman. 

Other business transacted included consideration of the 
status of the Indiana Society's membership with regard to 
requirements of AMERICAN Society OF HospiTaL PHARMa- 
cists. The Membership Committee was asked to study this 
and make a report at the October meeting. 


Northeastern New York Society 


ASHP President Jack S. Heard met with members of the 
Executive Committee of the Northeastern New York Society 
of Hospital Pharmacists on July 11. 

Plans for the new year for the Northeastern Society includes 
a meeting on September 27 at Leonard Hospital in Troy. 
Also, tentative plans are being made to visit the laboratories 
and research facilities of the E. R. Squibb and Company on 
October 12 and 13. Members of the Northeastern Society of 
Hospital Pharmacists will also participate in the October 14 
Pharmacy Assembly of the New York State Council of Hos- 
pital Pharmacists being held at the Statler Hilton Hotel in 
New York City. 


To: Secretaries of 
ASHP Affiliated Chapters 


BP SECRETARIES OF AFFILIATED CHAPTERS of the 
AMERICAN Society OF HospiTraL PHARMACISTS 
are urged to send reports of activities of meetings 
to Mr. Joseph A. Oddis, executive secretary, 
AMERICAN Society oF HospiraL PHARMACISTS, 
2215 Constitution Avenue, N.W., Washington 7, 
D. C. with a duplicate to Mrs. Gloria N. 
Francke, associate editor, AMERICAN JOURNAL OF 
HospitaL Puarmacy, 1020 Ferdon Road, Ann 
Arbor, Michigan. 

In submitting reports, it is essential that atten- 
tion be paid to giving correct dates, complete 
names and titles, and as detailed information as 
possible. Photographs submitted for publication 


must be clear and suitable for reproduction. 
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New York State Council of Hospital Pharmacists 
to Hold Pharmacy Assembly 


The Pharmacy Assembly of the New York State 
Council of Hospital Pharmacists will be held at the 
Statler Hilton Hotel in New York City on October 14, 
1961. Plans for the program have been announced by 
Mr. Louis P. Jeffrey, president of the Council, along 
with the Program Committee headed by Sister Mary 
Vera of Mercy Hospital, Buffalo. Serving as Honorary 
Chairman of the Assembly will be Dr. August H. 
Groeschel of the New York Hospital, New York City. 
Representatives from throughout the State will partici- 
pate in the following program: 


Invocation by Reverend Charles Taylor, S. J., regent, 
College of Pharmacy, Fordham University, New York. 


Greetings by Louis P. Jeffrey, president, New York 
State Council of Hospital Pharmacists, Albany Medical 
Center Hospital, Albany. 

Greetings by Joseph A. Oddis, executive secretary, 
AmericAN Society oF HospitraL PHaRMACISTs and 
director, Division of Hospital Pharmacy, American 
Pharmaceutical Association, Washington 7, D.C. 

Greetings by John E, McKeen, president, Chas. 
Pfizer and Company, Inc., New York. 


“Hospital Pharmacy in Depth,” by Grover C. Bowles, 
Jr, director, Pharmacy Service, Baptist Memorial 
Hospital, Memphis, Tenn. 


“The Responsibility of Hospital Pharmacy,” by Dr. John 
N. McDonnell, president, Columbia University College of 
Pharmacy, New York. 

“Professional Prerogatives Challenged,” by Dr. George F. 
Archambault, chief, Pharmacy Branch, Division of Hospitals, 
Department of Health, Education and Welfare, Washington 
25, D. C. 


“What to do with Literature, Brochures, etc.,” by Gertrude 
M. Lorber, medical librarian, Pfizer Laboratories, and Harold 
Neham, director, Pharmacy Service, University Hospital, 
New York. 


“Regulatory Trends in the Practice of Pharmacy in Institu- 
tions,” by Kenneth S. Griswold, secretary, New York State 
Board of Pharmacy, Albany. 


Panel Discussion 


“The Right Drug in the Right Place at the Right Time,” 
Joseph A. Oddis, presiding; Charles A. R. Connor, M. D., 
St. Clare’s Hospital, New York; Dr. August H. Groeschel, 
administrator, The New York Hospital, New York; John E. 
McKeen, president, Chas. Pfizer and Company, Inc.; and 


a C. Bogash, pharmacist, Mount Sinai Hospital, New 
ork. 


“The Formulary System’s Added Responsibility in “Quality 
Control,” by Herbert L. Flack, assistant director, Jefferson 
Medical College Hospital, Philadelphia, Pa. 


Presiding officers during the day will include Dean Daniel 
H. Murray, School of Pharmacy, University of Buffalo, Buf- 
falo; Norman Baker, vice-president, New York State Council 
of Hospital Pharmacists, The New York Hospital, New York; 
Dean Andrew J. Bartilucci, St. John’s University, College of 
Pharmacy, Jamaica; Joseph A. Oddis; and Louis P. Jeffrey. 
Also serving as Honorary Chairman of the Evening Session 
will be Dr. John V. Connorton, executive director, Greater 
New York Hospital Association, New York. 
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TEACHING AID 


AND REFERENCE— Here’s a new book— long 
needed and now finally available— for teaching 
nurses what they must know about Pharmacy and 
Drugs. 

Entitled PHARMACY FOR NURSES, by Dr. H. R. 
Mehta, this book will be an invaluable teaching 
asset for any Hospital Pharmacist. Highly approved 
at all levels and adopted as a text by several 
schools, PHARMACY FOR NURSES is also a valu- 
able reference for Nursing Stations, Pharmacists 
and Physicians. 

Just a few of the subjects covered in this book 
are: Responsibility of the nurse with regard to 
drugs, incompatibilities of various IM injections, 
narcotics, investigational drugs, drug administra- 
tion, poisoning due to household and drug prod- 
ucts, medical terminology, pharmacy arithmetic, 
drug classification, and current drugs (with brief 
description, trade and generic names.) 


After reviewing this book, Irvin Friesen, Presi- 
dent of the Colorado Society of Hospital Pharma- 
cists (C.S.H.P.) said: “Here at last is a text many 
have been waiting for. In his book, Dr. Mehta dem- 
onstrates a thorough knowledge of the needs of 
the student and practicing nurse.” 

The author, Dr. Mehta, is Educational Consultant 
to the C.S.H.P. and is Director of Hospital and 
Nursing Pharmacy programs at the University of 
Colorado. 

—This book may be ordered directly from the 
publisher by using convenient order form below— 


P.O. Box 870, Boulder, Colorado 


Name_ Address 


remittance enclosed ___. bill me 


hardbound $5.95 paperbound $4.95 


may be returned within 30 days for full refund _| 
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for the benefits y 
of disposability... 


POINTS 


smooth, drag-free penetration 


SAFER-HANDLING HUBS 


surer finger grasp 


TAMPER-PROOF 


assured one-time use 


FULL-PROTECTION SHEATHS 


in the package—after filling— 
to the moment of injection 


now in sizes to meet most parenteral needs 
manufactured, sterilized and controlled by 


BECTON, DICKINSON AND COMPANY - RUTHERFORD, NEW JERSEY 
In Canada: BECTON, DICKINSON & CO., CANADA, LTD., TORONTO 10, ONTARIO 
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Hospital, Pharmacy 


No. 4 September/ October /1961 


by Dr. Glen J. Sperandio 


Dr. Sperandio is associate professor of pharmacy at 
Purdue University, West Lafayette, Indiana, where he 
teaches dispensing and hospital pharmacy and also 
directs graduate research in the areas of clinical phar- 
macy and product formulation. He has had experience 


in the pharmaceutical industry and retail pharmacy as 
well as in hospitals, and, as editor of this series, he will 
discuss items of interest to the hospital pharmacist. 
Dr. Sperandio and Eli Lilly and Company invite your 
comments, suggestions, and contributions. 


HOSPITAL PHARMACY 
RECORDS 


Material which must be put into written form—requisi- 
tions, orders, inventories, purchases, and a host of other 
transactions—has become one of the pharmacist’s chief 
concerns, and this ‘“‘bookwork’’ monopolizes a large 
portion of time in many hospitals. Since proper records 
are essential to the efficient operation of any organiza- 
tion, the hospital pharmacist must accept the fact that, 
whether he likes it or not, the establishment and mainte- 
nance of such data are a part of his responsibility. 
_ When something is inevitable, the wise man accepts 
itand attempts to work out the best situation possible 
under the circumstances. The pharmacist should assume 
this attitude with regard to hospital pharmacy records, 
and he can simplify his work if he will follow a few basic 
concepts about record keeping. Anything worth doing 
itall is worth doing well. If pharmacy records are to be 
wed and kept efficiently, they should be designed with 
* much thought as are the records of the business 
oltices—and they should be treated with as much care. 
yon should be printed on a suitable grade of paper; 
, Once in use, they should be processed as important 
oms that must be filed for future reference. 
€n record forms are devised for the hospital 
’ — they must be designed to fit the needs of the 
vidual situation but should meet the criteria for good 


fecords listed in the next column. 


This insert is published as a service by Eli Lilly and Company, Indianapolis 6, Indiana. 


CRITERIA FOR GOOD HOSPITAL 
PHARMACY RECORDS 


1. They must be necessary and must serve a specific 
purpose which cannot be achieved by other methods. 


2. They must be clear, concise, easily understandable, 
and practical for the user. 


3. They must be of a size suitable for their intended use 
—large enough to serve their purpose yet small 
enough to permit easy handling. 


4. Their physical nature must be such that they can be 
filed, stored, or otherwise processed without difficulty. 


5. They must be designed to minimize possible errors 
and should require a minimum amount of writing. 


6. They should provide enough information to accom- 
plish their purpose. A new employee should be able 
to fill them out correctly without difficulty. 


7. They should be identified as pharmacy department 
items. 


8. If intended to be used by another department in con- 
junction with pharmacy, they should conform to that 
department's style if possible. 
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A MASTER DRUG-INFORMATION FILE FOR THE PHARMACY 


The problem of establishing and maintaining a practical 
and easily available formulary for the hospital has been 
discussed by many authorities. Numerous forms have 
been suggested, and several excellent systems are now 
in use. The formulary system of the American Society of 
Hospital Pharmacists is widely accepted and is being 


adopted by more hospitals every day. To introduce still 
another way of cataloguing drugs might seem super- 
fluous. However, many hospitals with no organized 
formulary system and others with drug information 
programs that need improvement might consider using 
a ‘visible’ formulary. It could be kept in the pharmacy 


Visible Records Company, of Crozet, Virginia. The 
frames hold forty-four cards each, and the stands or 
brackets are supplied for four, nine, or eleven frames, 
The total cost for a four-frame unit is less than $75. 
The cards can be designed to provide any information 
deemed important by the pharmacist. A sample form is 
shown. In addition to containing this kind of information, 
the cards can be used to indicate other factors, such as 
how the drug is administered. For example, all oral 
products might be listed on white cards, injectables on 
yellow cards, external preparations on red ones, etc. Of 
course, one important feature of this system is the ease 


Oblique Stands 


for immediate reference, and a printed edition might be 
compiled for the hospital staff if it seems desirable. 

This master formulary could serve several purposes. 
First, it could act as a complete catalogue of all drugs 
stocked in the pharmacy and include essential informa- 
tion about them; second, it would permit anyone in the 
pharmacy to determine very quickly the information 
needed about a drug; third, it could be used as a per- 
petual inventory record; and, fourth, it can be revised 
and kept up to date with a minimum of effort. 

The most important feature of the file is its physical 
arrangement, which provides easy accessibility to in- 
formation. A separate card is used for each preparation, 
and the cards are kept in a specially designed frame 
which holds them so that each new card overlaps the 
preceding one but leaves the lower edge with key 
information visible. This is very similar to the index tabs 
of a book. The frames can be fastened to a wall bracket 
which permits them to be turned like the pages in a 
book or fitted into a base which stands upright on a desk 
or counter. 

Equipment of this nature can be obtained from several 
companies, and the prices are quite reasonable. The 
accompanying illustrations were supplied by the Acme 


Wall Brackets 


with which it can be maintained. When the pharmacy 
adds a new product, a card for it can be prepared and 
put into place in a matter of minutes. Likewise, as prod- 
ucts are deleted, the cards can be removed without hav- 
ing any effect on the rest of the catalogued information. 

This system might also serve as a complete file on all 
drugs of current interest, whether they are available in 
the hospital pharmacy or not. Here again, the use of 
colored cards might be advantageous. One color could 
be used to indicate drugs stocked by the pharmacy; 4 
second color could designate those not on hand. 

The use of open-frame visible records in the pharmacy 
offers many possibilities for improved pharmaceutical 
service. The busy pharmacist might do well to consider 
this idea. 


USES 

USUAL DOSE COST/ DOSE 

FORMS AVAILABLE_ 

CONTRAINDICATIONS 

LOCATION 

PRODUCT NAME MFR. 
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DO YOU HAVE A. A. (ADMINISTRATIVE ABILITY)? 


Heroes are made, not born; also, most department heads and executives develop through 
the manner in which they meet the challenges of their work. If you are a chief phar- 
macist or if you aspire to be one, what are your chances for success? Your answers to 
the following questions may indicate your suitability for an administrative position. 


1. If you were called out of bed at 3:00 a.m. by the 
night nurse and asked to verify her calculation of a 
dose for a patient, what would you do? 

(a) Refer her to a book in the pharmacy. 


(b) Check her calculation and go back to bed. 
(c) Tell her you'll do it first thing in the morning. 


2. All other factors being equal, whom would you hire 
as a nonprofessional assistant in the pharmacy? 
(a) A boy just out of high school. 


(b) A local beauty-contest winner. 
(c) A widow with two young children of grade-school age. 


3. What would you do if you were asked to organize 
and prepare a formulary for the hospital? 
(a) Assign this job to your best assistant and relieve him of 
other duties until he has completed it. 
(b) Buy a copy of the A.S.H.P. formulary and make it official 
for your hospital. 
(c) Make the job a departmental project but direct it yourself. 


4. How would you handle the situation if one of the 
pharmacists on your staff made a foolish mistake which 
was obvious to others in the department? 

(a) Criticize him then and there and point out the mistake. 


(b) Correct the mistake yourself without making an issue of it. 
(c) Talk to the pharmacist privately at your first opportunity. 


5. What would you do if two ethical houses submitted 
identical bids on a large quantity of a pharmaceutical 
and you had to decide which firm was to get the order? 


(a) Tell each firm of the situation and ask for a second bid. 


(b) Buy from a third firm because the first two are obviously 
in collusion. 


(c) Order from the firm which placed its bid first. 


6. What would your reactisn be if your administrator 
told you that he had been invited to talk to a service club 
about new developments in cancer research and asked 
your help in writing his speech? 

(a) Volunteer to give the speech in his place. 

(b) Prepare an outline for his talk, supported by abstracts of 


recent articles on the subject. 


(c) Write the talk for him because you know this is what 
he really wants. 


Hospital Pharmacy Notes September/October/1961 


7. You have been promoted over another man to the 
position of chief pharmacist. He does his job well but is 
continually antagonistic in his attitude toward you. How 
would you handle him? 
(a) Tell him to get the chip off his shoulder or you'll fire him. 
(b) Ignore his unpleasantness, treat him courteously, and 
give him credit for work well done. 


(c) Find a job for him in another hospital and suggest 
that he take it. 


8. A nurse brings you an empty container for a floor- 
stock item and says that it was sent to her that way from 
the pharmacy. Your assistant insists that it was filled 
when it left the pharmacy. What would you do? 


(a) Refill the container and give it to the nurse. 
(b) Tell her you believe your own staff and refuse to give her more. 
(c) Ask her to accompany you to the administrator and 

ask his advice. 


9. Your hospital is establishing an isotope laboratory, 
and the administrator is undecided whether to place it 
under the direction of the roentgenologist or the chief 
pharmacist. What would you suggest? 


(a) That it be placed under the supervision of the pharmacy. 
(b) That it more properly belongs in the area of the roentgenologist. 
(c) That it be given to the department that wants it the most. 


10. A member of the hospital's board of directors comes 
in the pharmacy and asks for a legend drug for his 
personal use. How would you take care of this problem? 
(a) Give him the medication along with proper dosage information. 
(b) Call the resident physician and ask him to O. K. your writing 

a prescription for the drug. 


(c) Tell the man that pharmacy policy does not permit you to let 
him have the drug. 


ANSWERS — check your answers with the correct ones listed 
below. Allow yourself ten points for each answer you have correctly 
marked. A score of 80 or more establishes you as a candidate for a 
chief's position now; one of 70 indicates that you have potential but 
need a little more experience. If your score is 60 or less, your case is 
not hopeless, but you have work to do before you take on added 
responsibilities. 


1. (b) 5. (c) 8. (a) 
2. (a) 6. (b) 9. (a) 
3. (c) 7. (b) 10. (c) 
4. (c) 
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HALDRONE™ 


(paramethasone acetate, Lilly) 


For Predictable Anti-Inflammatory Effect 


Description 

Haldrone provides a predictable anti- 
inflammatory effect with a low incidence 
of mtcimnante! reactions. In ACTH sup- 
pression tests, it appears to be approxi- 
mately nine times as potent as hydro- 
cortisone. Extensive long-term clinical 
metabolic studies with Haldrone re- 
vealed that sodium retention is unlikely; 
and, with average dosage, little change 
occurs in either sodium or potassium 
excretion, 

Psychic effects are minimal; C.N.S. 
side reactions, such as euphoria and 
restlessness, are not usually encoun- 
tered. Muscle weakness and cramping 
do not appear to accompany thera ry 
with Haldrone, and only 
is there a significant appetite-stimulating 
effect. Anorexia is almost never seen. 


Chemistry 


Haldrone is 6a-fluoro-]16a-methyl- 
prednisolone 2]-acetate. Its structural 
ormula is as follows: 
fe foll 


Indications 


Collagen diseases—rheumatoid arthri- 
tis, systemic lupus erythematosus, poly- 
arteritis 

Allergic diseases—asthma, hay fever, 
drug sensitivity 

Dermatological disorders—atopic der- 
matitis, contact dermatitis, poison ivy, 
neurodermatitis, urticaria, exfoliative 
dermatitis 

Hematological diseases—acquired he- 
molytic anemia, idiopathic thrombocy- 
topenic purpura, (palliative) 


Dosage 

To initiate therapy in patients not pre- 
viously treated with steroids 

In chronic conditions—In rheumatoid 
arthritis (or chronic conditions that are 
not life-threatening), initial dosage 
should ordinarily be 6 to 8 mg. daily, 
given in three or four divided doses. 

hen the desired response is obtained, 
dosage should be decreased by 0.5 to | 
mg. every three to five days until a satis- 
factory maintenance level is reached. 
Minimum dosage levels should be used 
in all cases of prolonged therapy. 

In severe conditions—The initial dos- 
age requirements will range from 6 to 
12 mg. of Haldrone daily, administered 
in three or four divided doses. When 
the desired initial response is obtained, 
dosage should be decreased by 0.5 to 1 
mg. every three to five days to a main- 
tenance level. 

The average suppressive and main- 
tenance dosage schedule in the treat- 
ment of several common diseases is as 
follows: 


Initial 
suppressive Maintenance 
Disease daily dose daily dose 
(mg.) (mg.) 
Rheumatoid 
arthritis 6-8 1.5-4 
Systemic lupus 
erythematosus. 6-12 4-8 
Asthma — 6-12 2-6 
Hay fever .. . 4-8 2-4 
emphysema . 6-12 2-6 
Skin diseases 6-12 2-4 
Ulcerative colitis. 6-12 3-6 
Adrenogenital 
syndrome . . 1-4 1-4 
Nephrotic 
syndrome .. 6-12 4-8 


(3 days/week) 


Some patients with chronic condi- 
tions may be maintained on a b.i.d. 
dosage, especially if the severity of the 
condition is mild to moderate. 

To transfer patients from other corti- 
costeroids to Haldrone 

Haldrone may be administered to re- 
place other corticosteroids on a tablet- 
for-tablet basis as follows: 

Haldrone, 2 mg., is approximately equiv- 
alent to— 


Contraindications 

The usual contraindications to corti- 
costeroid therapy apply to Haldrone. 
Except in selected acute life-threaten- 
ing disorders, it should not be used in 
patients with active or suspected tuber- 
culosis, active peptic ulcer, psychoses, 
or herpes simplex of the eye. 


Precautions 


Haldrone should be used with cau- 
tion in patients with diabetes mellitus, 
infectious diseases, congestive heart 
failure, osteoporosis, emotional lability, 
diverticulitis, or thrombophlebitis. 
Great care should be taken when ster- 
oids are used in the presence of over- 
whelming infections, even though ap- 
propriate antibiotic therapy is used con- 
comitantly. 

If Haldrone is used during pregnancy, 
the possibility of adrenal insufficiency 
in the newborn or in the mother at the 
time of delivery should be considered. 
Prolonged corticosteroid therapy in 
children is hazardous because of growth 
suppression or the risk of serious bac- 
terial or viral infections, which are often 
masked and refractory to treatment. 

If therapy is discontinued, especially 
after prolonged treatment, a gradual re- 
duction in dosage of 0.5 to | mg. every 
three to five days is indicated. Subse- 
quently, if stress should cause adrenal 
cortical insufficiency, it may be neces- 
sary to administer Haldrone again for a 
given period of time (or, in severe 
cases and when sodium retention is de- 
sired, parenteral hydrocortisone may be 
indicated). 


Side-Effects 


Therapy with Haldrone is seldom ac- 
companied by edema. Electrolyte ab- 
normalities are unlikely. As in the case 
of other corticosteroids, side-effects re- 
ported include rounding of the face, 
ecchymosis, insomnia, weight gain, hy- 
pertrichosis, thinning of the skin, peptic 
ulcer, occurrence of infections. and in- 
creased appetite. In prolonged therapy 
at suppressive dosage, the features of 
Cushing’s syndrome may occur. 


Supplied 
Tablets: 1 mg. (Yellow, scored) and 
2 mg. (Orange, scored), in bottles of 30, 


. -. Cortisone.......... 25mg. 
5 ulcer- Prednisone or prednisolone . . 5 mg. Nore: References and a more detailed dis- 
ative colitis, adrenogenital syndrome, Triamcinolone or cussion of Haldrone are available from 
sarcoidosis, bursitis, pulmonary emphy- methylprednisolone ... . 4 mg. the Medical Services Department, Eli Lilly 
sema, regional ileitis Dexamethasone . . 0.75 mg. and Company, Indianapolis 6, Indiana. 
Lilly |} ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 
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FROM HOSPITAL WARE TO HOUSEKEEPING 


Wescodyne with“Tamed lodine“ destroys the widest range 
of micro-organisms —cleans and disinfects in one step 


Wescodyne is formulated with “Tamed Iodine.” 
It non-selectively destroys bacteria, viruses, 
spores, fungi, even resistant types of staph. 


Wescodyne improves upon, and eliminates the 
need for, a wide variety of products. Its strong 
detergent action combines cleaning and disin- 
fecting in one step. 

In solution, Wescodyne is non-toxic, non-stain- 
ing, non-irritating. And virtually odorless. At 
recommended dilution, Wescodyne has a rich 
amber color. As long as the color remains, posi- 
tive germicidal activity continues. 


Astonishingly enough, Wescodyne costs less than 
2¢ a gallon at general-use dilution. 


C 
WEST 


WEST DISINFECTING DIVISION 


For full information, results of scientific evalua- 
tions, and recommended O.R., housekeeping and 
nursing procedures, write West Chemical 
Products, Inc., 42-16 West Street, Long Island 
City 1, New York. 


**Wescodyne"’ and ‘*Tamed lodine"’ are Reg. T.M.'s of West Chemical Products, Inc, 


Technical Advisory Service 
West Chemical Products, Inc. 

42-16 West Street, Long Island City 1, New York 
Gentlemen: (1) Please send available literature 

0 Have your representative call 


City Zone. State. 
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of a series reporting on Endo 
Laboratories’ Anticoagulant Survey 


Nationwide Survey Explores Current 
Practices in Anticoagulant Therapy 


Early in 1961 Endo Laboratories undertook a com- 
prehensive survey of physicians’ attitudes toward oral 
anticoagulants and their application in daily practice. 
Approximately 90,000 physicians received a ques- 
tionnaire which covered such basic matters as when, 
how, and for what periods anticoagulants were used, 
the specific advantages of the agent most often 
selected by general practitioners, internists, and car- 
diologists, factors relating to the effective, safe ad- 
ministration of anticoagulants, and other pertinent 
areas of clinical interest. A total of 10,016 physicians 
completed and returned the Anticoagulant Survey. 


The vast accumulation of data has now been analyzed 
and tabulated so that one can draw conclusions 
regarding the actual practice of thousands of physi- 
cians. Endo is happy to present the findings of Antico- 
agulant Survey in the first of a series of brief reports. 
It is our purpose thereby to contribute to a better 
understanding of the use of anticoagulants, therapeu- 
tically and prophylactically. We would greatly appre- 
ciate your comments and observations on this series. 
For more detailed information on Anticoagulant 
Survey, write to the Professional Service Dept., Endo 


Laboratories, Richmond Hill 18, New York. 


Long-Term Anticoagulant Therapy of 
Myocardial Infarction More Widely Accepted 


Broad clinical experience’ has indicated the value 
of oral anticoagulants in preventing or minimizing 
the occurrence of myocardial infarctions and extend- 
ing life expectancy, particularly on long-term use. 
Reports from general practitioners and specialists 
reveal that these life-saving agents are being used 
prophylactically not only after frank myocardial in- 
farction but also in impending infarction associated 
with angina pectoris. The following table shows the 
percentage of patients who have been maintained on 
oral anticoagulant therapy for extended periods of 
time, according to replies of physicians who answered 
the Endo anticoagulant questionnaire. 


% of Patients on Intermediate Administration 
(3 to 12 months) 


% of Patients on Long-Term Administration 
(1 year or longer) 


17,528* 
155,814 


233,102* 


General Cardiologists Internists 
Practitioners 


*No. of Patients Receiving Oral Anticoagulant Therapy Regardless of Duration 
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Specialists and General Practitioners Using Coumadin Increasingly 


A comparison of Coumadin (warfarin sodium), Dicumarol (bishydroxycoumarin), and Indandiones showed that 
coumarin derivatives were prescribed most often and that Coumadin was the drug of choice by a wide margin. 


General 


Preferred Cardiologists Internists 


Practitioners 


Anticoagulant 


Coumadin® 


Dicumarol® 


Indandiones 


68.8%. 


21.4% 


It is noteworthy that 80% of the general practitioners, 
80% of the internists, and 86% of the cardiologists 
favoring Coumadin reported their use of oral anticoag- 
ulants to be increasing. Of 3,092 responding physicians 


in general practice, 564 had had patients on Coumadin 
for one year, 628 for two years, 479 for three years, 215 
for four years, 181 for five years, and 149 for more than 
five years. 


Specialists Favor Tapering Anticoagulant Dosage 
Before Discontinuance 


Abrupt cessation of anticoagulant therapy, especially after 
long-term administration, has been cautioned against by 
some clinicians*? because of the possibility of a consequent 
state of hypercoagulability with increased risk of thrombo- 
embolism. Anticoagulant Survey showed that of the general 
practitioners who stated their procedure more than half did 
not taper the dose before discontinuance; on the other hand, 
a majority of internists and cardiologists did taper the dose 
over several weeks. 


Periodic Prothrombin Time Tests Essential to 
Effectiveness and Safety 


Especizlly in long-term therapy, periodic prothrombin time 
determinations are recognized as vital to effectiveness and 
safety. Most of the reporting physicians are having these 
tests performed at one-week, two-week, or four-week inter- 
vals. The following data from Anticoagulant Survey indicate 
that the predominant trend is toward testing at intervals of 
two weeks or longer, and that this procedure is observed by 
a significantly higher percentage of reporting physicians who 
prefer Coumadin than by those who favor Dicumarol. 


Teste Every 2 to Weeks 
A GP's Sp ecialists || GP’s Spocialiets 
nticoagulant P P 
Coumadin 17% 16% 63°%o 67%e 
Dicumarol 27% 55% 60° 


: Another professional service of Endo Laboratories Makers of 


COUMADIN’ 


the proven anticoagulant 
for long-term maintenance 


FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE 
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The preferred prothrombin time range was between 11% to 
2¥% times normal control; the most favored prothrombin time 
was twice normal, or 26 seconds. (Complications of anticoag- 
ulant therapy will be discussed in a subsequent report. ) 


Physicians Stress Predictability and Ease of 
Maintenance in Selecting Anticoagulant 


In characterizing the advantages of the oral anticoagulant 
most often prescribed (Coumadin), general practitioners, 
cardiologists, and internists were unanimous in listing, in 
order of importance: (1) more predictable effect, (2) easier 
maintenance, and (3) single daily dose. Among Dicumarol 
prescribers, on the other hand, “single daily dose” was first 
in importance, “more predictable effect” second, and “easier 
maintenance” third. 


These data confirm the unusually consistent recognition of 
Coumadin advantages which have made possible a smoother, 
more easily managed long-term anticoagulant regimen. Since 
Coumadin may be given I.M. and I.V. as well as orally, it is 
also the most versatile of anticoagulants in hospital or office 
practice. 


References: 1. Thomes, A. B., et al.: J.A.M.A. 176:181, 1961. 2. Nora, J. J.: 
ibid. 174:118, 1960. 3. Idem: M. Times 89:502, 1961. 4. Beamish, R. E., and 
Storrie, V. M.: Heart Bull. 10:41, 1961. 5. Nichol, E. S., et al.: Am. Heart 
J. 55:142, 1958. 6. Manchester, B.: Ann. Int. Med. 47:1202, 1957. 7. Report of 
Working Party on Anticoagulant Therapy in Coronary Thrombosis to M. Res. 
Council: Brit. M. J. 1:803, 1959. 8. Friedberg, C. K.: New York J. Med. 58:877, 
1958. 9. Seaman, A. J.: GP 22:135, No. 4, 1960. 10. Stephens, C. A. L., Jr.: 
Arizona Med. 17:499, 1960. 11. Canady, E. W., et al.: Illinois M. J. 113:50, 1958. 
12. Littman, M. L.; Barrett, E. A., and Shapiro, S.: Scientific Exhibit, 110th 
Annual Meet., A.M.A., New York, N. Y., June 25-30, 1961. 


Coumadin (warfarin sodium) is manufactured under license from the Wisconsin 
Alumni Research Foundation, and is supplied as scored tablets of 2, 5, 7%, 10, 
and 25 mg. as well as in 50 mg. and 75 mg. single-injection units, 


ENDO LABORATORIES © Richmond Hill 18, New YorR 
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have been simplified 


the name now Is simply... Terramycin 


OXYTETRACYCLINE WITH GLUCOSAMINE 


formerly named now named 

Cosa-Terramycin® Capsules Terramycin® Capsules* 
Cosa-Terrabon® Oral Suspension Terramycin Syrup 
Cosa-Terrabon Pediatric Drops Terramycin Pediatric Drops 

and simpler names for these Terramycin-containing formulations: 

Cosa-Terrastatin® Capsules Terrastatin® Capsules 
Cosa-Terrastatin for Oral Suspension Terrastatin for Oral Suspension 
Cosa-Terracydin® Capsules Terracydin® Capsules 


the name now Is simply.. Tetracyn 


formerly named now named 
Cosa-Tetracyn® Capsules Tetracyn® Capsules* 
Cosa-Tetrabon’ Oral Suspension Tetracyn Syrup 
Cosa-Tetrabon Pediatric Drops Tetracyn Pediatric Drops 
and simpler names for these Tetracyn-containing formulations: 


Cosa-Tetrastatin® Capsules Tetrastatin® Capsules 
Cosa-Tetrastatin for Oral Suspension Tetrastatin for Oral Suspension 
Cosa-Tetracydin® Capsules Tetracydin® Capsules 


the name now /s simply... Signemycin 


TETRACYCLINE WITH GLUCOSAMINE-TRIACETYLOLEANDOMYCIN 


formerly named now named 
Cosa-Signemycin® Capsules Signemycin® Capsules 
Cosa-Signebon® Oral Suspension Signemycin Syrup 
Cosa-Signebon Pediatric Drops Signemycin Pediatric Drops 


*Terramycin and Tetracyn Capsules without glucosamine are no longer available. 


Science for the world’s well-being® (Pfizer) PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. New York 17, N. Y. 
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Sometime this month the 100,000,000th injection of Mercuhydrin will be given. 


We can interpret this figure in many ways... First of all, in terms of lives prolonged 
or saved ... in terms of therapeutic advances, for the modern approach to therapy 
of congestive heart failure owes much to the long-established efficacy and safety 
of this drug. The published literature, clinical and experimental, is enormous and 
continuous. After more than 15 years Mercuhydrin remains the pharmacologic 
standard for the clinical comparison of diuretics. And as a pharmaceutical prepa- 
ration, Mercuhydrin has not been surpassed in its stability and reliability. Lakeside 


is indeed proud of Mercuhydrin. Z Lakeside Laboratories, Inc. 
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here blood 
enters... 
stops... 
clots... 


Hemostasis with Gelfoam sponge is efficient and di- 
rect: blood enters ... stops... clots. Later, Gelfoam 
is absorbed in situ with virtually no cellular reaction. 

Hospital applications for Gelfoam are many — 
so varied that one or more of its uses may occasion- 
ally be overlooked. 

So that your hospital can take full advantage of 
Gelfoam versatility, make certain you have the right 
Gelfoam on hand for every use. Gelfoam is supplied 
as sterile surgical sponge, dental pack, prostatectomy 
cone, biopsy sponge, sterile powder, and Gelfilm* 
for neurosurgery and ophthalmologic procedures. 


Indications and effects: Gelfoam is an absorbable hemo- 
static material useful in many fields of surgery. With it, 
capillary oozing or bleeding from veins may be controlled 
instantly. When implanted in tissues, Gelfoam is completely 
absorbed in 4 to 6 weeks without inducing excessive scar 
tissue formation; when applied to bleeding skin or mucosa, 
it liquefies in 2 to 5 days. 

Administration: Using aseptic measures, Gelfoam is cut to 
the desired size and applied either dry or saturated with 
isotonic salt solution or with thrombin solution. The pre- 
pared Gelfoam is applied to the bleeding point and held 
there for ten or fifteen seconds. When bleeding is controlled, 
the Gelfoam is left in place. 

Storage and handling: Gelfoam may be stored indefinitely 
in the unopened package. After opening, unused portions 
should be discarded or resterilized by dry-air heating for 
four hours at 290° F. (143° C.). Sterilization by autoclaving 
cannot be employed. 
p= meg be used discriminately in arterial bleeding because of the intra-arterial 
Pressure. It is advisable to suture and reinforce where possible. 

Do not rely solely on Gelfoam in patients with hemorrhagic dyscrasias. 

Gelfoam will not stop menstrual bleeding—do not use post partum or for menorrhagia. 
Be sure Gelfoam is in snug contact with all of the underlying or involved surfaces. 

Use Gelfoam as sparingly as possible in observation of the surgical dictum regarding ‘‘as 
little foreign material as possible in wounds.’’ 


Do not overfill cavities. 

Be sure that all air bubbles are expressed from the Gelf to di ge possibl 
&rowth of aerobic organisms. 

Do not use in grossly contaminated wounds — the Gelfoam may liquefy too rapidly. 
Avoid prolonged exposure of Gelfoam to contaminated air. 


*Trademark, Reg. U. 8. Pat. Off. 


some of the 
capabilities of 


Gelfoam 


Gelfilm cm 


¢ control bleeding from 
small arterioles 


¢ control capillary ooze 

* repair veins 

¢ seal cerebrospinal 
fluid leaks 

¢ obliterate dead space 

* secure a dry operative 
field 

* protect brain surfaces 
during retraction 

* carry medication 

stop epistaxis 

* patch small air leaks 
in reinflated lungs 

* reinforce suture lines 

* treat gastroduodenal 
hemorrhage 

¢ facilitate closure and 
healing of 
large kidney wounds 

* control hemorrhage 
following anorectal 
surgery 

¢ control bleeding and 
oozing in bone surgery 

¢ promote healing in 
skin ulcers 

* serve as biopsy sponge 


Cross section of Gelfoam (highly magnified ) 


The Upjohn Company 
Kalamazoo, Michigan 
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NEW MEMBERS 


The following ASHP members sponsored the New Mem- 
bers listed in this issue of the JournaL. The officers of the 
Society and the Committee on Membership and Organization 
appreciate the efforts of the individuals who have encour- 
aged New Members to join the national organizations. 


SPONSORS 


Oddis, Joseph A. 
Owyang, Eric 
Pagliara, Alfonso D. 
Parker, Paul F. 
Richards, J. Barry 
Rotondo, Evelyn 
Sickafoose, Jeannette C. 
Sperandio, Glen J. 
Sister Anna Marie 
Sister Joseph Marie 
Sister M. Teresa 
Tangway, Nada 
Voss, Paul R. 
Weitz, Morris 
Williams, Donald H. 
Yagi, Phyllis S. 


Bazel, Chester G. 
Birmingham, Joseph E., Jr. 
Busick, Claude L. 
Chipman, J.C. 
Davis, Neil M. 
Dove, William E. 
Frazier, Walter M. 
Gaasch, Margie C. 
High, Roy T. 
Hunter, Jeanette 
Jackson, Charles E. 
Janik, Mary F. 
Kinard, Jack 

Lord, Clifton F., Jr. 
Nelson, Arthur T. 


CALIFORNIA 

Gomes, Ronald A., 335 Lake St., San Francisco 

Grainger, Leroy, P. O. Box 100, Hughson 

Haight, Jo Anne, 538 48th Ave., San Francisco 

Lovell, Ludwik, 10442 Wilkins Ave., Los Angeles 24 
Pennebaker, George H., 383A Pine Hill Rd., Mill Valley 
Schmidt, Marjorie Ann, 2275 Grand Ave., Apt.-15, San Diego 9 


COLORADO 

Levy, Henry J., 502 Columbine, Sterling 

FLORIDA 

Gustafson, Lawrence E., 40312 W. 6th St., Jacksonville 
GEORGIA 


Urban, Herry W., Jr., 3997 Rainbow Dr., Decatur 


‘Versatile 


CUTTER Ambots® offer a versatile line of 
diluent and additive solutions which meet rigid 
U.S.P. requirements. Convenient enough 
to be readily available in easily 
managed quantities, easily stored 
with a minimum of effort or wasted space. (», 


ampules and bottles. 


Ask your Cutter man 
for further information about 
Ambots and Quadrates 
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Time Savers 


Supplied in quantities most commonly used, Cutter Ambots offer the best features of 


INDIANA 
Croll, Phillip D., Soldiers Home, Lafayette 
KENTUCKY 

Greif, Edward E., G-106 Cooperstown, Lexington 
MARYLAND 

Jones, George E., 108 Preston Dr., Apt.-C, Port Deposit 
Sister Mzrgaret Mary McCarthy, 215 Decatur St., Cumberland 
MICHIGAN 

Grosso, Elaine T., 1036 E. Long Lake Rd., Birmingham 
Newman, Phyllis C., 197 Chippewa, Pontiac 

MISSOURI 

Hogan, James P., 8910 E. 74th S., Kansas City 33 

NEW JERSEY 

Rifkin, Harold B., 576 Scotland Rd., Orange 

NEW YORK 

Mason, David J., 7536 Kessel St., Forest Hills 75 
OHIO 

Fenwick, John R., New Vienna 

Schneider, Lynda K., 508512 Louisville Rd., R.D. No. 4, Louisville 
OKLAHOMA 

Werden, Sandra D., 720 W. Boyd, Norman 
PENNSYLVANIA 

Stibrik, Jeanne Ann, 40 Young Birch Rd., Levittown 
Stierer, Raymond L., Box 144, V. A. Hosp., Butler 
SOUTH DAKOTA 

Christopherscn, Donald A., 1905 W. 22nd St., Sioux Falls 
TENNESSEE 

Tooms, Leighton H., 1554 Peabody, Memphis 

TEXAS 

McKinzie, John O., 902 N. 9th, Temple 

Mitchell, John H., Jr., 929 Ivwood Dr., Dallas 32 
WISCONSIN 

Fervoy, William J., 2129 N. Division St., Racine 

U. S. POSSESSIONS 

Tislow, Rodney L., Box 505, Balboa, Canal Zone 


FOREIGN 

Crawforth, Carolyn J., 133 Broadway Ave., Apt.-113, Toronto 12, 
Ont., Canada 

Fortin, Leo Neil, Belleville General Hospital, Belleville, Ont., 
Cereda 


distilled water * procaine hydrochloride in 30 and 100 cc. Ambots « normal saline 1% 
and 2% « potassium chloride in 30 cc. Ambots « dextrose 50% in 50 and 100 cc. Ambots 


For I.V. Therapy-Cutter Quadrates™ 


sodium chloride sodium lactate ammonium chloride potassium acetate 
molar concentrations in 30 cc. Ambots 


Be Dollar Wise-Stock 
CUTTER LABORATORIES - Berkeley, Calif. 
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what was once a major ric pr into a matter of 
KONAKION provides the most rmeans of routine vitaminK 
prophylaxis: faster rat sorptior menadione or its 
AJ, Aballi, V. L. Banus, S. de Lam Roz , J. Dis. Child. 
Capsules — 5. mg; Ampuls — 1 m “mg/1.0 cc. 25. 
A 
brand of vitamin K, 
Division of Hoffmann-La ley 10, New J 


26 


reduces 
the need for them 


Major abdominal surgery increases the body’s need for pantothenic acid, 
according to available evidence. ILOPAN (dexpanthenol, W-T) provides 


pantothenic acid . . . to aid restoration of normal peristalsis . . . to prevent 
and relieve postoperative retention of flatus and feces, even paralytic ileus. . 


In 42 postsurgical patients, ILOPAN was re- 
sponsible for a 50% reduction in enemas re- 
quired, and reduction or earlier withdrawal of 
catheters, Levin and Cantor tubes.! In another 
130-case study, ILOPAN was found frequently 
useful in prevention of postoperative ileus and 
its treatment, with urinary retention greatly re- 
duced and catheterization requirements substantially diminished.? 


ILOPAN produces no hyperperistalsis or cramping — no side effects — and 
can be routinely administered intramuscularly by the nurse. For better re- 
coveries, for patient comfort, for lower patient care costs, consider ILOPAN. 


1. Kareha, L.G. et al, W.Jour.S.0.&G., 66:220, 1958 
2. Stone, M.L. et al, Amer.J.Surgery, 97:191, 1959 


Supplied: 1 cc and 2 cc Ampuls, 10 cc Vials 


THE WARREN-TEED PRODUCTS COMPANY — 
COLUMBUS, OHIO 

Dallas Chattanooga Los Angeles Portland “Vaenacaeut™™ 
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OUTSTANDING PAIN 


~ NUMORPHL AIN AND ET PRE 
DURING LABOR 


® 


aN UIMORPHAN 


“Ina a series of 100 patients: 
from pain within 


Most _parturients ex! exhibited relie 
. The averse? 


pid Jong-te sting- to 10 minutes after injection. 
f anal igesic effect wa to 5 
‘the 


"We gained the “{mpression -- perhaps pecause 
team “was united in ascribing “to Numorphan analgesic 
——7 properties superior to those of Meperidine, which 


52 patients: 
jving Numorphan experienced 


receivi 


na series re) 

absence of antoward "fone of the 

= neg depres on the infants- 

~The routine use of Numorphan in obstetrical 

ect ive procedure "2 


sing effect 


SS 


clinicall 

y tested for 7 
in 250 U.S. 
a million doses give 
than 100,000 patients 


Numorphan* is 
available in 1 

dose vials, 1.5 and 2 cc, ampuls and 1 i 
, 1.5 mg. 1-14- Occ. multiple- 
per cc.; rectal hydroxydihydromorphinon 
uppositories, 2 mg. and 5 mg. Ma 

1. Si y t-f 
meckova, M.; Shaw, W.; Pool, B., and orming. 
Namorphen in labor, 


Obst. & G 
ynec. 16:119, July, 1960. 2. Seow, D. Lin and Sa 
ttenspiel, E.: A 
report on 
Medical 


Numorphan in 
bstetrics, 
Association, Mexico City, at the C 


Complete Informati: 
tion and Reprints onR a’ 
nd Hill 18, New York 


*Oxymorphone 
hydrochloride 
—U.S, Pat, 2,806 
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they save hospitals 


thousands of dollars 
every year 


Of the many procedure changes possible in modern hospitals, 
none will save more dollars annually than the conversion to 
hospital-made solutions. 

Hundreds of hospitals . . . seeking to cut costs while maintaining 
rigidly high standards . . . have turned to Amsco for objective 
recommendations corcerning the proper “Solutions Program” for 
their particular needs. 

it is well known that 75% of hospital solutions are used for external 
or irrigating purposes. The balance of course, are lifesaving 
parenterals. |t's equally well known by hospitals currently benefiting 
from an Amsco designed and equipped Solution Preparation Room 
that these same External or Surgical Solutions... and many Parenterals 
ses can be made af one-quarter the cost of commercial solutions. 


Many hospitals take fhis practical approach: 


© They produce their own External Solutions and many Parenterals 
in an Amsco equipped Solution Preparation Room located in 
the Central Service Department or Pharmacy. Critical Electrolyte 
Selutions, Blood Transfusing Plastic Bags, Bottles and Sets, and 
Disposable Solution Administration Sets are purchased from AMSCO 
LABORATORIES ...a division of the American Sterilizer Company. 


© Others produce only External Solutions ... depending upon AMSCO 
LABORATORIES for all their Parenterals, Disposable Sets, etc. 


Why not ask your Amsco man to discuss an OBJECTIVE, correctly- 
balanced “Solution Program” for your hospital 2 It will be based 
Solely On the specific solution needs, available floor space and your 
Sxisting equipment. The results of our studied recommendations 

Will involve minimum capital investment... and a significant 
decrease in your annual solutions costs. 


Write for our 32-page brochure “Sterile Fluids for the 
Hospital”— MC-513. 


AMERICAN 


ER'E*PENNSYLVANTIA 


World's largest designer and manufacturer of 
Sterilizers, Operating Tables, Lights, and related 
technical equipment for hospitals 
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Appreciation for Bibliography 

Dear Sirs: You are well aware of the resolution 
adopted at the Annual Meeting of the Society held 
in Chicago, April 23-28, 1961, in reference to the 
Comprehensive Bibliography on Hospital Pharmacy. 
For the record, however, the following was adopted: 


Whereas the Fourth Supplement to the Compre- 
hensive Bibliography on Hospital Pharmacy, pub- 
lished in the January, 1961 issue of THE JouRNAL, 
is an invaluable contribution to the armamen- 
tarium of the hospital pharmacists’ references, now 
therefore be it 


Resolved that the members of this Society ack- 
nowledge this outstanding contribution to the co- 
authors and the Editor of THe JouRNAL. 


I personally wish to express my appreciation for the 
fine continuing contributions which you have made 
over the years to the literature on hospital pharmacy 
and specifically for the several Comprehensive Biblio- 
graphies which have been prepared. 


Josepu A. Oppis, Executive Secretary 


American Society of Hospital Pharmacists 
Washington 7, D. C. 


Epiror’s Note: The Fifth Supplement to the Biblio- 
graphy on Hospital Pharmacy will be published in 
1962. This will include references to articles appear- 
ing in the literature during 1959, 1960 and 1961. 
Thereafter, it is hoped that a Supplement (covering 
the previous year) will be published annually. Prep- 
aration of the material for the Bibliography continues 
to be handled by Dr. William Heller of the Univer- 
sity of Arkansas Medical Center, Little Rock, and by 
Gloria Francke, Associate Editor of THE JourRNAL. 


Compliment 
Dear Sirs: I wish to compliment you on the fine edi- 
torial “Ethical Standards and Professional Conduct,” 
which appeared in the June issue of THE JouRNAL. 
Perhaps, some day when we solve this problem, many 
others will be solved concurrently. 

Louts P. Jerrrey, Pharmacist-in-Chicf 
Albany Medical Center Hospital 
Albany, New York 
Comment on Dr. Schou’s Article 
Dear Sirs: I read Svend Schou’s article with a great 
deal of sympathy but I am afraid that he is perpetuat- 
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ing the same old breast-beating and cry of, mea culpa, 
that I have heard for the last thirty years. Is there 
a morbid streak in all pharmacists? A compulsion 
to give his colleagues a “hot-foot”? 


In reference to the 65 year oldster (I am not at that 
age, I only started early) wouldn’t the member of any 
other profession have assumed that the oldster was 
unable to “sell” his administrator on the virtue of 
additional pharmacy personnel. Wouldn’t it have been 
better to have studied his situation with him and 
brought influence to bear to change the thinking of his 
administrator? 


Instead of turning our energies to self criticism why 
not direct them outward and attack some of the prob- 
lems common to all? We stand or fall together—the 
other professions learned that lesson years ago. Why 
can’t we? 

Please, not another 30 years of this sort of thing. 


D. E. BAsSTIAN 


Box 372 
Galesburg, Michigan 


Epitor’s Note: In his article “Our Professional 
Ethics” [Am. J. Hosp. Puarm. /8:321 (June) 1961], 
Dr. Schou used the illustration Mr. Bastian objects to 
as an example of one extreme of hospital pharmacy 
practice which he observed in an earlier visit to the 
United States. Dr. Schou also praised highly the pro- 
fessional practice of the other hospital pharmacist he 
used as his contrasting example. In addition, he also 
gave numerous positive suggestions for attacking some 
of the problems common to all. Is not self-criticism cne 
of the beginnings of knowledge—that upon which posi- 
tive actions must be based? 


“Lilly” Digest Available 
Dear Sirs: Many hospital pharmacists and adminis- 
trators find the Lilly Digest summary of retail phar- 
macy to be of value in the management aspects of the 
pharmacy. To give them the opportunity to learn of 
the contents and availability of the latest Lilly Digest 
in your publication, enclosed is a set of page proofs. 
Your readers may obtain a complimentary copy of 
the Lilly Digest when it becomes available for general 
distribution on or about September 1, 1961. 


Frep C. Hecker, Editor 


Lilly Digest 
Eli Lilly and Company 
Indianapolis 6, Indiana 
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TO THE THIRD STAGE OF ANESTHESIA AND BACK- aE ae 
EVENLY... RAPIDLY...UNEVENTFULLY | 


“SURITAL sodiam 


‘VLTRASHORT-ACTING INTRAVENOUS ANEsTHETIC F'rom smooth induction to prompt re- 
“covery, SURITAL sodium (thiamylal sodium, Parke-Davis) provides specific 
advantages both for surgical team and patient. Adaptable to most operative 
and manipulative procedures, it assures a uniformly sustained plane of anes- 
ie thesia, plus low incidence of laryngospasm and bronchospasm with minimal 
respiratory depression. And because SURITAL sodium rarely produces nausea 
‘ _or vomiting, it contributes significantly to greater patient comfort. See medical 
| _brochure for details of administration and dosage. gee 
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editorial 


by DON E. FRANCKE 


Changing Patterns in Dispensing 


P TRADITIONAL METHODS OF DISPENSING DRUGS in hos- 
pitals are now undergoing complete reévaluation. Sev- 
eral investigators are at work on this problem and there 
is little question that the results of their studies will 
revolutionize dispensing practices and procedures. We 
have brought together in this issue of the JourNAL the 
results of several studies which point the direction of 
the changing patterns in dispensing. 


These may be summarized along the following lines. First, 
there is the automation of dispensing using a vending machine 
located on each nursing unit. This is exemplified by the 
Brewer System described by Manzelli on page 560. A more 
complex automated electronic system is being studied 
by Dr. Mark S. Blumberg of the Stanford Research Institute 
in California (page 567). This device would replace hand- 
written record systems with computers which would give 
physicians’ instructions to nurses, dispense a single dose of 
the prescribed medication from a vending machine, and re- 
cord the drug prescribed and dispensed, and the name of 
the physician and patient. Virtually all drugs dispensed 
would be stocked in a dispensing device at the nursing sta- 
tion, in single-dose, labeled packages. 

Another trend in dispensing is the decentralized or sub- 
pharmacy located on each floor or nursing unit. This system, 
also developed in California, is described on page 525. It 
provides the services of a pharmacist in the immediate vicin- 
ity where the drugs are prescribed and administered, expedites 
service and simplifies charging procedures. In effect, the 
system described by Simpson and Carner represents a new 
concept of hospital pharmacy practice—one that places the 
pharmacist in the center of patient-related activity and pro- 
vides the setting for much closer professional relationships 
with physicians and nurses. 

The third pattern taking shape is the dispensing of medi- 
cation in single doses from the pharmacy, ready for adminis- 
tration by the nurse. Studies on this method have been carried 
out by McConnell et al. of Florida, Schwartau and co-workers 
in Minnesota, and Henry of Wisconsin. Results of two of 
these studies are published on pages 530 and 542. Of course 
this technic is also adaptable to a decentralized pharmacy 
and is, in fact, part of the system described by Simpson and 
Carner. This method relieves nurses of the task of preparing 
medication for administration and also simplifies billing. It 
represents a transfer of function from nurses to pharmacists. 


An analysis of prescribing habits indicates that a 
relatively small number of drugs (20-50) account for 
over 90 percent of orders written on any one nursing 
unit. The manual recording and dispensing of standard 
drugs is costly. These procedures require significant 
amounts of time from physicians, nurses, and pharma- 
cists. There is no question that improved methods of 
ordering and dispensing a large percentage of the drugs 
prescribed will be in widespread use soon. One may 
even safely predict electronic methods to aid the phy- 
sician in selecting drugs with certain characteristic 
actions for patients with certain characteristic symp- 
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toms, taking into account the untoward effects of cer- 
tain drugs and the contraindications of these drugs for 
given patients. However, in any system developed, the 
pharmacist will retain responsibility for the identity and 
quality of the medication dispensed. 

The dispensing of medication by the pharmacist in 
single doses ready for the nurse to administer brings 
into focus another consideration. Certainly, a pharma- 
cist must supervise this procedure but should he per- 
sonally be tied to such an activity throughout the day? 
We are speaking now principally of pharmacies with 
only one pharmacist. The pharmacist has too much to 
offer the hospital, there are too many other professional 
activities demanding his energies and attention to so 
occupy his time. Either he must have competent non- 
professional personnel to carry out these activities under 
his supervision or this function must not require so 
much of his time that he has no opportunity for other 
professional activities. 


These changing patterns of dispensing can, by re- 
lieving the pharmacist of routine activities, open the 
way toward greater professional contributions. There 
is little question that a large percentage of hospital 
pharmacists have very heavy workloads, of which the 
dispensing function requires a large block of their time. 
Demands are so pressing in this area that little time 
is left to devote to the many other activities of the de- 
partment. Many opportunities exist for the hospital 
pharmacist to strengthen and expand the other pro- 
fessional and scientific aspects of the practice of hos- 
pital pharmacy, to increase his teaching role in the 
hospital, and to carry out various types of investigation 
and research. In one of the reports of the Audit of 
Pharmaceutical Service given at the last convention, 
the statement was made that: 


The dispensing function of the pharmacist, while important 
and even vital, is essentially a superficial practice of the pro- 
fession which, by itself, does not require knowledge or skills 
sufficiently basic to merit professional recognition to the depth 
that lies within the grasp of hospital pharmacists. 


We recognize that much knowledge must underlie 
the dispensing of drugs and all that this implies. The 
main emphasis in this admittedly controversial quo- 
tation is on the routine, manual, time-consuming pro- 
cedures of dispensing which keep the pharmacist from 
other professional activities which cry out for atten- 
tion in every hospital. Undoubtedly, changing patterns 
in dispensing will lead also to changing patterns in 
the professional practice of hospital pharmacy. 
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SHOULD THE PHARMACIST 
ASSUME ADDITIONAL 
RESPONSIBILITIES FOR 


MEDICATION 
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by M. HELLER 


P SUPPOSE YOU HAD A PRESCRIPTION Calling for 
tetracycline hydrochloride, penicillin G potassium, 
hydrocortisone sodium succinate, and potassium chlo- 
ride in a flavored syrup. Would you send each of the 
drugs to the nursing division and expect the nurse to 
compound the prescription? 

I think we all rise in righteous professional indigna- 
tion at the very suggestion! What does the nurse know 
about the physical and chemical properties of these 
drugs and their possible reactions with each other and 
the flavored syrup which would influence their sta- 
bility and potency? What does the nurse know of the 
techniques of compounding? What facilities and how 
much experience has the nurse for making the neces- 
sary measurements? How is her training in pharma- 
ceutical calculations? 

Of course, we all know nurses who, by reason of 
intelligence, education and experience, could success- 
fully challenge us on most of these points. But the nurs- 
ing division must be staffed twenty-four hours a day, 
seven days a week, through holidays, vacations, and 
sick leaves, and it is not unlikely that our unusually 
capable nurse will be off duty at the time we send up 
the ingredients for the prescription. The shortage of 
nurses being as great as it is, there may not even be 
a registered nurse on the division at that time and we 
may find a practical or vocational nurse assuming 
the responsibility for preparing this medication. 

Disturbing thought, is it not? 

Possibly you think it is so far-fetched that it is more 
ridiculous than disturbing. 

Yet you and I and, as far as I know, every hospital 
pharmacist in this country, are asking our nursing 
services to do this every day, with one difference— 
instead of a flavored solution of sucrose as the vehicle, 
we send them a solution of dextrose and electrolytes. 
And instead of taking a teaspoonful orally four times 
daily, the patient is getting it by the liter directly into 
his veins. 

Is it not inherently more dangerous to administer 
drugs intravenously than to give them orally? Does not 
the necessity for aseptic manipulations make the com- 
pounding of the intravenous preparation even more 
difficult? 


M. HE Ph.D., is Chief, Pharmacy Serv- 
ice, University of Arkansas Medical Center, Little 
Rock, Arkansas. 

Presented at the Annual Meeting of the American Society 


or Hospirat Puarmacists, April 23-28, 1961, Chicago, 
Illinois. 


ae 


Have we pharmacists been blind to this? Some of 
us appear content to be small-time wholesalers, pur- 
chasing and sending on to the nursing division the 
original commercial packages of drugs. Most of us, ‘at 
best, are only repackaging wholesalers who repackage 
commercial pharmaceuticals to a more convenient size 
for use on our nursing divisions and who compound a 
few of the more standardized noncommercial prepara- 
tions which our nurses may need. Regardless, we leave 
to the nurse the responsibility for preparation of the 
individual dose. 

The nurse assumes this responsibility by delegation 
from the physician. She is acting under his orders and 
direction and, theoretically, under his supervision. 
Acknowledging that this is the traditional, and legal, 
pattern in our hospitals, I strongly question whether it 
is the safest or most effective procedure. 

Only the pharmacist is educated in pharmacy—the 
chemistry, physics, microbiology, and pharmacology of 
drugs. Thus, only the pharmacist can be expected to 
understand the chemical and physical reactions of 
drug and vehicle, the properties of chemical and bac- 
terial preservatives, stabilizers, and carriers, all in re- 
lation to the use to which the drug is to be put. Neither 
the nurse nor the physician has the necessary educa- 
tional background for this understanding. 


The Pharmacist in the Middle 


I propose we take the nurse out of the middle, and 
put the pharmacist in the middle of drug distribution 
in the hospital. 

This means that— 

1. orders for medication will be given by the phy- 
sician to the pharmacist, not to the nurse; 

2. the pharmacy service will initiate and maintain 
the necessary paperwork for control of drug administra- 
tion; and 

3. the pharmacy service will prepare each individual 
dose of medication and deliver it to the nurse or 
physician just prior to the time it is to be administered. 


The Physician’s Orders 


Let’s consider these points in order. 

First, in this day of recording devices, we should be 
able to develop a means of oral communication be- 
tween the physician on the nursing division and the 
pharmacist in the pharmacy which would contain the 
safeguards inherent in written communication. 

Many of the problems involving drugs result from 
the physician’s not knowing exactly which drug he 
wants to prescribe and how he wants it administered. 
The nurse cannot be expected to be of much help to 
him in this regard. The pharmacist, however, should 
know the drugs of choice for each condition, the limita- 
tions and advantages of the various dosage forms, 
which dosage forms are on hand and the other dosage 
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forms which are commercially available or could be 
prepared in the pharmacy, and the economics of the 
various alternatives. How often, I wonder, does the 
nurse crush tablets instead of ordering a suspension; 
or give 1.7 ml. dosage or some other odd amount when 
the oral liquid could readily be diluted to contain 
the active ingredient in the more convenient 5 ml.? 

This is the time—while the physician is communicat- 
ing orally with the pharmacist—to get the name and 
the brand straightened out, to decide on the stop date, 
and to observe any other routines the medical staff, the 
pharmacy service, or the hospital might want to be 
met. 


The Nurse’s Paperwork 


Everyone in the hospital field today decries the 
amount of time nurses spend away from the bedside of 
the patient, tied up in the paperwork of managing a 
nursing division. Much of that paperwork involves 
drugs. 

Under present patterns, nursing service usually 
orders drugs from the pharmacy by three different 
methods, each with its own quota of paperwork: free 
floor stock, charge floor stock, and non-floor stock. 
Additional records are required for ordering, keeping 
an inventory and recording administration of narcotics 
and, in some hospitals, barbiturates and other special 
categories of drugs. Nursing service may be responsible 
for initiation or a portion of the processing of charges 
for drugs. 

Most hospital pharmacists are aware of this pile of 
paperwork. Most of us, I suspect, are not familiar with 
the other records and forms nursing-service uses to con- 
trol drugs on the nursing division. 

In writing a medicine order for an inpatient, phy- 
sicians rarely use the familiar prescription blank. 
Various hospitals have different methods, but usually 
the physician writes his drug orders to the nurse in a 
special drug order book or on a drug order sheet which 
is a part of the patient’s chart. In many hospitals, how- 
ever, the orders for drugs are not separate from other 
orders, and are intermingled with orders concerning 
diet, patient activity, and other aspects of patient care. 

In any case, I think we pharmacists can readily 
appreciate the status of legibility and clarity of the 
usual physician’s medication order. Yet in a growing 
number of hospitals it is not the professional nurse or 
even the practical nurse who takes these orders and 
sets up the nursing service drug records; rather, it is 
the ward clerk. 

Some one in nursing service, then, assumes responsi- 
bility for interpreting the physician’s order and puts 
it into a form which facilitates handling by nursing 
service. If it is a one-time-only dose, she may simply 
initial the physician’s order and indicate that the dose 
was given. 
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When the order is for repeated doses of the drug, the 
responsible person in nursing service usually transfers 
the order to a medication card. A separate card is pre- 
pared for each drug and usually contains: 


1. the patient’s full name 

. his room number 

. name of the drug 

. dose to be given 

. times for administration 

route of administration 

date medication was ordered 

stop date 

9. name of person who prepared the card 


These medication cards, which are often color-coded 
as to time or route of administration, may be kept in 
a compartmented container so that all of the cards of 
drugs scheduled for administration at the next hour are 
together. When the individual dose of medication is 
prepared, the card is removed and serves to identify 
the container until the dose is administered to the 
patient. The cards are then used as evidence that the 
drug was actually given and this fact is recorded on the 
nurses’ notes or other designated place. In some hos- 
pitals, every dose of every drug is so recorded as having 
been given. Obviously, this is a very time-consuming 
procedure. In other hospitals, only the more potent 
drugs are recorded and it is simply assumed that the 
drug has been given as long as the physician’s order is 
still in effect. 

After recording, the medication card is returned to 
the compartmented container and placed in the com- 
partment designated for the time of the next dose. 


If the physician gave his drug orders directly to the 
pharmacist, all of the nurse’s paperwork involved in 
ordering drugs from the pharmacy could be eliminated. 
Centralization in the pharmacy of the controls neces- 
sary to insure that each dose is prepared and delivered 
at the proper time should permit greater efficiency, 
even mechanization of this paperwork. Charging and 
crediting drugs should be much more accurate. 


In talking to your nursing service about this idea, 
you must be certain they understand what you are say- 
ing. There is the story of the little niece of the phar- 
macy secretary who came in on the secretary’s day off 
and picked up her aunt’s paycheck. A short time later 
she rushed back and breathlessly announced “I’ve lost 
my aunt’s pay! I’ve lost my aunt’s pay!” Her excite- 
ment agitated the pharmacist and he admonished her 
to stop talking “Pig Latin” and tell him what was 
wrong! 

It is perfectly plain what we are saying here, but 
there will always be some who will try to make some- 
thing out of it. We need especially to be certain that 
nursing service understands. We are proposing that 
pharmacy assume all of the responsibilities for drugs 
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RESPONSIBILITIES FOR MEDICATION PREPARATION 


up to the point and time of administration. This leaves 
nursing service with responsibility for (1) administra- 
tion of the drug, and (2) observation of the patient’s 
response to the drug. Of all the responsibilities nursing 
service has for drugs, I believe this last is the most 
important and is the function on which nursing must 
place increasing emphasis. The potency and complexity 
of modern drugs does not permit 24-hour waits until 
the next visit of the patient’s physician. The nurse 
must be aware of the desired and undesired effects 
and be prepared to notify the physician immediately 
when indicated. 


Medication Preparation 


The preparation, labeling and delivery of each in- 
dividual dose appears to be a monumental task for the 
pharmacy to undertake. But remember that this is be- 
ing accomplished by someone in each of our hospitals 
all the time. We buy milk of magnesia by the gallon 
or make it by the fifty-gallons and think we have gone a 
long way in providing the nurse with a more con- 
venient size by packaging it in pints. But why not omit 
this step and package it in the dose sizes most likely to 
be administered? 

Some hospital pharmacists have already made pro- 
gress in this area. Bogash and associates have reported 
on their strip-packaging of tablets and capsules. In 
this afternoon’s session of this meeting, Barker, McCon- 
nell and Garrity will report on a study of unit-dose 
dispensing. Schwartau has completed a pilot study 
of certain aspects of unit-dose dispensing. 

Some pharmacists dilute drugs for injection, such as 
penicillin G potassium, before dispensing them to the 
nursing division. Why not go one step farther and 
dispense them in a syringe or cartridge injection unit 
ready to inject? 

Pharmaceutical manufacturers will no doubt offer 
many more items in unit-dose form. Considerable pro- 
gress has already been made with injectables. 

It would appear that any discrete dosage form 
could be prepackaged and delivered to the nursing di- 
vision as needed. Items for which the dosage is some- 
what vague, for example lotions and ointments, may 
not readily lend themselves to unit-dose dispensing. 

It is conceivable that unit-dose preparation and 
these related activities could be carried out by phar- 
macists stationed on one or more nursing divisions and 
performed in much the same manner and with the 
same procedures as are now used by nursing service. 
However, centralizing these functions should permit 
mechanization of many activities and the develop- 
ment of streamlined procedures. 


Research Needed 


It is my purpose here today to stimulate your think- 
ing along these lines, to urge you to consider what can 
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be done in your hospital to effect these ideas, and to 
begin research on some of the techniques and pro- 
cedures for accomplishing these aims. If we pharma- 
cists refuse this challenge, the nurse is doomed to an 
ever increasing mound of paper work as drug therapy 
becomes even more extensively employed. And as the 
nursing shortage becomes ever more acute, these funda- 
mentally pharmaceutical activities will be performed 
on the nursing division by sketchily trained medication 
technicians and clerks. 


Staffing of Pharmacies 


Assumption of these functions by hospital phar- 
macists will bring revolutionary changes to the prac- 
tice of pharmacy in this country. The presence of a 
pharmacist in the hospital at all times will make the 
pharmacy service much more important in administra- 
tive and in patient care activities. 

The number of pharmacists required to staff hos- 
pitals under this system would be astronomical com- 
pared to present staffing. To keep one pharmacist on 
duty round-the-clock requires a minimum complement 
of five pharmacists. For our 450-bed hospital, I have 
prepared a budget calling for thirty pharmacists and 
I fear I have been too conservative in estimating our 
needs. In big, round numbers, we can estimate a need 
for 50,000 more pharmacists to serve our present hos- 
pitals under this proposed system. 

While it is true that there is currently a shortage of 
pharmacists if pharmacists are expected to maintain 
pharmacies on all the corners in America from which 
they have served in the past, it must be admitted that 
there would be a surplus of pharmacists if they devoted 
all of their time to professional activities. They branch 
out into nonprofessional activities primarily for eco- 
nomic reasons. By increasing salaries, hospitals should 
be able to obtain as many pharmacists as they need, 
and the community pharmacist’s contribution to public 
health need not be endangered since he can delete 
the nonprofessional activities from his daily work. In- 
creasing salaries cannot produce overnight a significant 
number of new nurses or new physicians. In fact, ex- 
cept for pharmacy, almost all professional and techni- 
cal workers in the health sciences are in short supply. 


Effects on Pharmacy Profession 


What are some of the long-range prospects resulting 
from our assumption of this challenge? 

It is conceivable that the majority of pharmacists 
will be practicing in hospitals, nursing homes, and 
group practice situations. This means that few phar- 
macists will be owners of their own pharmacies. The 
ambitions and motivations of pharmacists are bound 
to change as more and more of them become employee 
pharmacists. 
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When the hospital pharmacist gets in the middle 
and physicians realize how much the pharmacist knows 
about drugs, especially the selection and preparation 
of dosage forms, the pharmacist will become the most 
important person in drug distribution and be subjected 
to the overabundance of advertising, pressure and 
“help” that the physician endures now. 

On the other hand, once pharmacists become in- 
volved again as compounders, we will discover how 
ignorant we are of the pharmaceutics of the newer 
drugs. The result should be a healthy demand on 
manufacturers for pharmaceutical information as well 
as medical information. 

The ensuing concentration of pharmacists in hos- 
pitals should have great effects on pharmaceutical edu- 
cation. Of course, the current retail-oriented course 
content would need much modification. But the great- 
est effects on pharmaceutical education could come 
from the use of a relatively few hospitals to provide 
clinical experience for undergraduate pharmacy stu- 
dents. The graduate pharmacist could be given well- 
controlled internship and residency experience organ- 
ized in the same manner as post-graduate experience in 
medicine is obtained. Think for a moment of the value 
to a pharmacist-intern of being in constant communica- 
tion with physicians as they select and direct the use 
of drugs! 


Conclusion 


Viewed against the current practices of hospital and 
retail pharmacy, this proposal sounds fantastic. I can 
only reiterate that somewhere between the manufacture 
of a drug and its administration to‘the patient, some- 
one is performing each of these functions. That some- 
one is not always the person best qualified. Phar- 
macy as a profession is not assuming obvious re- 
sponsibilities. When we shirk, it is usually the nurse 
who takes up the slack. When physicians shirk, it is 
usually the nurse who takes up the slack. Now the 
professional nurse has become overwhelmed and she in 
turn has had to pass responsibilities on to practical 
nurses, aides, orderlies and ward clerks. 

The most magnificent future of pharmacy lies in 
our hospitals, in the hands and minds of hospital phar- 
macists as they accept their role in the middle where 
they belong. The profession of medicine will benefit as 
physicians learn they have a knowledgeable and reli- 
able professional partner to help them with drug 
therapy. Nursing will improve as the nurse can forget 
about arithmetic and incompatibilities and avail her- 
self of the time to observe the patient for the wanted 
and unwanted actions of the drugs she has admin- 
istered. 

The person most benefited will be the patient, for 
each of the members of the health team will be caring 
for him to the full extent of his professional capacity. 
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Dispensing Medications from Decentralized Pharmacy on Nursing Floor 


MEMORIAL HOSPITAL 


(LONG BEACH, CALIF.) 


DECENTRALIZED 
PHARMACY 


by CLaupE Simpson and Donatp C. CaRNER 


> THE TREMENDOUS OUTPOURING OF NEW DRUGS re- 
sulting from unprecedented research forged a new role 
for the pharmacist at the entirely new 400 bed $10,- 
800,000.00 Memorial Hospital of Long Beach, Cali- 
fornia. In this modern general hospital, currently em- 
ploying 10 registered pharmacists, dispensing medica- 
tion has been brought directly into the doctor-nurse- 
patient area. The pharmacist has taken over responsi- 


Simpson is Chief Pharmacist and DonaLp 
C. Carner is Administrator at The Memorial Hospital 
of Long Beach, Long Beach, California. 
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bility for some phases of drug administration formerly 
carried solely by the registered nurses. 

The purpose of this article is to briefly review the 
reasons behind this step and to evaluate its effective- 
ness. 

It has become increasingly difficult for the “medica- 
tion nurse” to keep pace with the fast stepping phar- 
maceutical houses. Not only have new drugs been pro- 
duced more rapidly than ever before, but their effect 
upon the patient frequently causes them to be classified 
as dangerous drugs. Busy practitioners of medicine are 
also hard pressed to have first hand knowledge of all 
new drugs. It seemed to us that this called for first 
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hand contact between the doctor, nurse and pharma- 
cist. 

We had to face the fact that there would be a sub- 
stantial increase in payroll costs when the $9,000.00 
per year pharmacist partially replaced the $4,300.00 
per year medication registered nurse on the nursing 
floor. Neither could the nationwide shortage of com- 
petent hospital pharmacists be ignored. 

On the other side of the coin, it seemed certain that 
patients would be assured treatment involving the most 
up-to-date medication administered with the greatest 
possible accuracy and minimum possibility of error. 

It was also anticipated that the “medication nurse” 
would be able to devote more time to patients at the 
bedside while administering drugs. We were hopeful 
that extra nursing time used in this manner would be 
particularly beneficial to patients. There was also good 
reason to believe the added cost would be largely offset 
by greater attention paid to handling drugs and to 
processing charges for these often costly items. What 
is the outcome? 


Results of New Plan 


The new concept has been in effect a full year in 
which more than twenty thousand patients received 
care. During this trial period only one nursing station 
was equipped and staffed by pharmacists. This was due 
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MEDICATION PROCEDURE 


Routine Medications 
1. The charge nurse removes the carbon copies of the physician’s order sheet, circles the medica- 


tions ordered, stamps it with the patient’s charge-plate, and sends it to the pharmacy. ; 2 

2. The pharmacist makes out the medication card, sets up the medication cart or tray, enters on te 
the charge slip the per dose charge, and files the charge slip. 

3. When an order is discontinued the nurse will erase the note from the Kardex and will give the 
pharmacist the two copies of the order to discontinue the medication. The pharmacist marks the 
medication card with the order and time of discontinuance in red, and gives to the medication 
nurse for charting. 

4, After a patient’s discharge order has been written the nurse will notify the pharmacist by send- 
ing the carbon copy of the order to the pharmacist, who will remove the accumulated charge 
slips from the file and will send them to the cashier’s office. The nurse will send the cashier’s 
copy of the discharge slip to the pharmacist. At the time the patient leaves the hospital, the nurse 
gives the fifth copy of the discharge slip to floor pharmacy. The pharmacy proceeds with the 
medicine cards in the same manner as discontinued orders. 

5. If a patient is transferred or deceased only the fifth copy of transfer slip is sent to floor pharmacy. 


P.R.N. Medications 
1. For the initial order the nurse will follow the procedure No. 1 for routine medications. 


2. When a p.r.n. medication is to be given the nurse will check the chart to make certain that the 
medication may be given. She will then originate a medicine card and give the card to the phar- 
macist to fill. The pharmacist will give the medication with the card to the nurse. The nurse 
charts from the medicine card and then destroys it. 
“Stat” Medications 
The nurse will follow the Routine Medication procedure Steps 1 and 2. The nurse will keep the card 
for charting and then destroy it. 
Responsibilities of the pharmacist will be to: 
1. Restock all commonly used medications and all medications which must be obtained from the 
main pharmacy. 
2. Order and procure medications not stocked in the floor pharmacy from the main pharmacy. 
3. Narcotics will be refilled by medication nurse; hypnotics will be refilled by the floor pharmacist. ot 
4, Have all medications ready for administration so that they can be administered within one-half ay 
hour before or after the time ordered or according to the following hours: as 
o.d. = 9 a.m. ae 
b.id. = 9-6 
tid. = 9-1-5 
q.id.=9-1-5-9 (10-2-6-10-Dr. C. G. Johnson) 
q 6 h=12-6-12-6 
q 12 h=9-9 (8-8-Dr. C. G. Johnson) 
4h=9-1-5-9 
3h=9-12-3-6 
2h 
c.) 


= 8-10-2-4-6-10 
to be determined by serving times 
4 a.c.) 8-11:30- 4:30 
a. 5. Restock all emergency drugs and sterile equipment used from the emergency box. Return equip- a 
ment from emergency box to CS for resterilization as directed by that department. ae 
Responsibilties of the Nursing Department will be to: % 
1. Note promptly all orders, sign the physician’s order sheet, and give requests to the pharmacist. 
3! 2. Transfer order to the Kardex. i 
3. Check charts for 72-hour stop orders on dangerous drugs and notify the pharmacist of the ex- 
piration of the order. 
4. Remind the physician of any orders which need to be rewritten. 
5. Note whether p.r.n. medications may be given before asking the pharmacist to fill the request 
(elapsed time, needs of the patient, condition of the patient, etc.) 
6. Chart promptly all medications, routine, “stat,” and “p.r.n.” "| 
7. Keep the Kardex up-to-date so that it presents an accurate, current record of all medications be- : 
ing administered. Medicine cards will be checked with Kardex at the beginning of each shift. : 
8. Record promptly all narcotics administered on the patient’s chart. 
9. Charge for all emergency drugs used from the emergency box. 
Cross out the top copy of each section of Physician’s Order Sheet that has not been used. The 
carbons for this partially used section have been sent to pharmacy. 
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in part to a desire to “make haste slowly,” and partly 
to the continued shortage of registered pharmacists in 
California. 

As anticipated, doctors welcome having a pharmacist 
at the nursing station when they are pondering the 
course of treatment and writing orders. Nurses want 
more. They want to extend duty hours in the floor 
pharmacy from 7:30 A.M. to 3:30 P.M., to midnight. 
They would like to see heavier staffing in the peak 
morning hours. Other nursing units look forward to 
the day when their pharmacy will be in operation. Pa- 
tients welcome the extra nursing time. They also have 
benefited by receiving medications at lower cost as 
charges for doses are accumulated. Often this results 
in quantity prices to the patient. This process also aids 
the business office as pharmacy charges need only be 
posted once for each patient instead of singly as each 
item is issued. 


The entire pharmacy operation includes 
the ground level store room, first floor 
central pharmacy and four decentralized 
sub-stations on the nursing floors. All are 
in a direct vertical line connected by both 
electrically operated supply elevators and 
an electronically guided pneumatic tube 
system. Telephones and intercom aid ver- 
bal communication. 
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The last item also offers some problems as the pa- 
tient sees one combined charge on his bill instead of 
numerous small items. In case of late charges, this can 
be disconcerting. While instituting the decentralized 
pharmacy, we also began to use a simplified three- 
part physicians’ order form which eliminates charge 
slips and considerable other rewriting by the nurse. All 
of the “bugs” in this form have not yet been resolved 
so that we still have some difficulty with legibility and 
occasional errors in the use of charge plates. 

Of considerable importance is the record of having 
only four medication order errors in this nursing unit 
which provided care for over 5,000 patients during the 
period under study. The majority of these patients were 
“medical,” seriously ill, and required extensive medi- 
cation. One error is charged to the pharmacist, the 
other three being nursing. 

Economically, we are satisfied that the added cost in 
wages is fully justified by having the pharmacist avail- 
able and offset by a more efficient operation. 

Although not directly related to the decentralized 
pharmacy, this article would not be complete without 
reference to the fact that the hospital also instituted 
‘round-the-clock staffing of the central pharmacy. For 
the first time in the history of the city, 350,000 people 
now have access to a qualified pharmacist at any hour 
of every day and night. Concurrent staffing on this 
broad basis required some of the time of skilled phar- 
macists which otherwise would have permitted more 
rapid progress in the decentralized units. 

In summary, the trial period has served its purpose 
well. The new concept has proven itself and will be 
extended as rapidly as pharmacists become available. 
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Decentralized Pharmacy 
DETAILS OF OPERATION 


1. Hours 
A. Decentralized Pharmacy Hours - 7:30 a.m. 
to 3:30 p.m. 
1. Night medicines, e.g. cathartics and 
hypnotics, from floor supply. 
2. Main Pharmacy - in-service to all de- 
partments, 24 hours. 


il. Communications 
A. Intercom system between medical units 
and pharmacy. 


lll. Pharmacist trainee program with experienced 
pharmacist 
A. Chart interpretation. 
B. Cost procedure based on dosage unit. 


IV. Procedure 


A. Carbon copy of physician’s order (charge 
slip), with medications indicated, is given 
to pharmacist, together with medication 
card. 

1. Pharmacist fills envelope with medica- 
tion ordered and puts in patient’s box. 
a. On routine orders, a_ sufficient 
amount is dispensed for several 
days. 
b. Number of doses dispensed is in- 
dicated on charge slip. 


B. At designated times, according to medicine 
cards, medication is set up on medicine 
cart. 

1. One cart for each wing of 20 rooms. 
a. Separate medication nurse for each 

wing administers the medication as 
set up by pharmacist. 

2. Usual times for setting up medications 
are: 8 a.m., 9 & 10 a.m., 12 noon, 
and 1 & 2 p.m. 

3. Medications ordered for irregular times 
and “stat” medications are set up as 
ordered. 

4. As pharmacist sets up medications, he 
makes certain that there are sufficient 
doses left in patient’s envelope to last 
until next morning. 

5. When envelopes are refilled, the 
number of doses dispensed is again 

recorded on patient's charge slip. 


C. Upon notification of discharge, the pa- 
tient’s charge slips are pulled from file, 
charges entered for number of doses used, 
and slips sent to cashier. 
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DISPENSING 


report of a study 


by WarrEN E. KENNETH N. Barker and F. Garrity 


P DRUG DISTRIBUTION—THE PHYSICAL TRANSFER of 
drugs from their storage area in the hospital to the 
patient’s bedside—is generally regarded as the prime 
function of the hospital pharmacy department. The 
means by which this process is accomplished are 
practically unlimited if all the refinements and in- 
novations which have been developed in different 
hospitals for this purpose are taken into consideration. 
Viewed broadly, however, contemporary drug distri- 
bution systems can be classified under either one or a 
combination of two general types: (1) the complete 
floor stock system, or (2) the individual patient pre- 
scription system. 

In the complete floor stock system all except the 
most expensive or rarely used drugs are stocked in bulk 
quantities at the nursing station. In the individual 
patient prescription system, practically all medications 
are supplied on individual order or prescription. Each 
of these systems has its inherent advantages and dis- 
advantages. These have been clearly enumerated by 
Heard’ in his discussion of inpatient dispensing in 
hospitals. 

Distribution systems comprised of elements from 
both of the foregoing general methods may have more 
or less of the advantages and disadvantages attributed 
to the individual methods. Regardless of the system 
employed, however, there are several problems which 
continually confront the hospital pharmacist in his 
attempt to develop a system best suited for his institu- 
tion. 
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Medication Errors. Obviously, any system used 
should give first consideration to this problem. The 
studies of Safron,? Corcoran,* and the reports of the 
ASHP Committee on Safety Practices and Procedures, 
all indicate that medication errors are much more fre- 
quent than previously supposed, though causation has 
not been clearly defined. 

Conserving Nursing Time. “Getting the nurse back 
to the bedside” is a problem currently under discus- 
sion by nursing leaders everywhere. Some have stated 
they would welcome the opportunity for the nurse to 
be relieved of the preparation of medications in order 
to achieve this goal of better bedside nursing care. The 
nurse’s role in the drug distribution process will most 
certainly bear on how her professional time is ex- 
pended. 

Conserving Pharmacists’ Time. Though the role of 
a pharmacist in the dispensing of commercially pre- 
pared, ready-to-use, dose forms is to assure that the 
correct medication is dispensed in the correct manner, 
many drug distribution systems still have pharmacists 
filling many “count and pour” prescriptions. Such 
routine tasks can be performed by nonprofessional 
personnel with the pharmacist being more efficiently 
employed to supervise and check the end-product. 
Refinement and adaptation of properly controlled “as- 
sembly line” production in the pharmacy may point the 
way to more efficient use of professional personnel. 

Preparation of Medication for Administration. In 
many hospitals, “pouring medications” is done in areas 
of heaviest traffic where the nurse is subject to frequent 
interruptions. In too many cases, the nurse pouring 
medications is entirely unsupervised and no provision 
is made for checking prepared doses. In almost any 
hospital this routine could be upgraded from the effi- 
ciency and safety standpoints. 

Transmission of the Medication Order to the Phar- 
macy. In the majority of hospitals, all or most of the 
requests for medications received by the pharmacy have 
been previously interpreted from the order sheet by a 
third person, usually a nurse. Recognizing this source 
of medication errors, Heard’ introduced the idea of 
using a copy of the chart order sheet which was 
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Preparation of single dose 


sent to the pharmacy with no intermediate transcrip- 
tion. This system, and the one where original prescrip- 
tions written by the physician himself are sent to the 
pharmacy, are two methods which largely obviate the 
problem of errors in transmission of medication orders 
to the pharmacy. 

Drug Information for Nurses. Though nurses are 
frequently supplied with bounteous quantities of in- 
formation about drugs, too often the material is in the 
form of manufacturer’s literature, reference texts, etc., 
not readily suitable for routine reference at the time 
of administering the medication. Too frequently 
nurses learn about undesirable side effects only when 
they occur after the drug has been given. 


Review of the Literature 


Little has appeared in the literature on the subject 
of drug distribution systems, per se, though countless 
articles have dealt with related subjects. One of the 
earliest reports* on the subject appeared in 1940 where- 
in the author stated that in her hospital (daily census 
80) all doses of medication were prepared in the 
pharmacy under pharmaceutical supervision. Hypoder- 
mic drugs were sent to the floor at 7:00 P.M. and re- 
turned the next morning. It was also reported that 
the methods had become routine and worked very 
well, and that, in the author’s opinion, it should be 
possible to place the plan in operation in large hos- 
pitals. 

In 1947, Flack® suggested that part of the phar- 
macy’s responsibility should include the dilution of all 
injectables, provision for and supervision of the de- 
livery of the medications to the nurses, and the issuing 
of printed procedures and instructions to nurses. 

Collins,® in 1954, described methods for speeding up 
dispensing service in the hospital and made the recom- 
mendation that prescriptions for compounding be 
filled in a separate department away from assembly 
line dispensing. Parnell and Sutton’ discussed the 
general advantages of central distribution in the hos- 
pital in 1955. The next year, Zugich* described two 
new methods of drug distribution, these being the 
drug folder system developed by Godley, and the com- 
plete floor stock system as developed by Beck at the 
Indiana University Medical Center. 

Probably the most comprehensive discussion of drug 
distribution was the one presented by Heard,’ in 1958. 
He divided inpatient dispensing systems in the United 
States into three general categories: (1) complete 
floor stock, (2) the patient prescription system, and 
(3) various combinations of these two. Of prime im- 
portance for consideration was Heard’s list of controls 
necessary with any system. 

In 1959, Teplitsky® sent questionnaires to chief 
nurses in 49 states receiving 111 (85 percent) replies. 
Of special interest is the list of suggestions made by 
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nurses regarding the distribution of drugs in hospitals. 
In the same year, Johnson,’® speaking on the rights 
and liabilities of the hospital pharmacist, listed several 
“antidotes to liability,” among which was the cen- 
tralization of control over the total pharmacy func- 
tion in the hospital. 


Brodie,** in 1960, discussed quality control in the 
hospital pharmacy and in a paragraph on dispensing 
controls described 13 features which can very well 
form the basis for good qualitative control at the dis- 
pensing level. 


Development of the Study 


A careful analysis of the existing literature on drug 
distribution systems and related topics, as well as care- 
ful consideration of how best to solve, minimize, or 
eliminate each of the major problems confronting any 
drug distribution system, led to the hypothesis that 
the system which we have termed “centralized unit- 
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Inspection of single doses which are being dispensed 


dose dispensing” should offer more advantages and 
fewer disadvantages than other reported systems. 

Definition. Unit-dose dispensing, as defined by the 
authors, is the preparation for administration of all 
doses of inpatient medication practically possible by 
the pharmacy, while at the same time maintaining 
the traditional pharmacy functions and responsibilities 
associated with the use of drugs in the hospital. Within 
the confines of this definition, two general methods 
of implementing unit-dose dispensing have been sug- 
gested: (1) decentralized unit-dose dispensing in which 
the medication is prepared by a pharmacist on each 
nursing floor, and (2) centralized unit-dose dispensing 
in which all medications are prepared in the pharmacy. 
Although various combinations of these two extremes 
are possible, none has been reported. 

Hypothetically, a centralized unit-dose dispensing 
system should significantly reduce the number and 
magnitude of most of the previously enumerated prob- 
lems connected with contemporary drug distribution 
systems. Such a system should answer satisfactorily 
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the following questions chosen as basic to an ideal drug 
distribution system: (1) Safety: Will the system pro- 
tect the patient from medication errors? (2) Effi- 
ciency: Will the system provide for best utilization of 
professional time? Will it be economically practical? 
(3) Accuracy of Accounting: Will the system account 
for all medications with accuracy, reducing pilferage 
and deterioration costs to a minimum? A fourth ob- 
jective which might be added is that of establishing 
within the framework of the drug distribution system 
an effective drug information program for nurses. This 
objective might very well be considered as a part of 
the first criterion above. 

Basic Premises. In considering the overall problem 
of drug distribution, the authors had initially agreed 
upon two premises regarding distribution systems in 
general. The first is that drug distribution is a joint 
responsibility of the pharmacy and nursing professions. 
The basis for this premise is the absolute necessity that 
the drug distribution system function correctly in the 
interest of patient safety. It is proposed that the most 
practical means of obtaining the complete cooperation 
of each member of each profession is to attempt to 
arrive at compromise solutions to problems which will 
receive not only the acceptance but the voluntary 
support of both groups. In the interest of patient safety, 
both professions should feel a moral responsibility to 
cooperate in order to prevent any malfunctioning of 
such an important part of patient care and safety. 
Naturally, important principles of safety must not be 
seriously compromised, but, on the other hand, when 
the choice becomes that of a compromise policy well 
received and energetically practiced, compared to an 
academically correct but autocratically dictated rule 
which is given lip service and little more, the best 
choice in most instances lies with the former. 


The second premise is that the ability of the average 
nurse to assimilate and recall all the information neces- 
sary for the safe and rational administration of drugs 
has been, or will be, surpassed in the near future. One 
solution to this problem is in the use of specially pre- 
pared routine references. Such references should not 
be in a form written expressly for physicians, as, for 
instance, most package inserts and many reference 
books. These are not adequate for routine reference. 
The information is usually too complex and detailed. 
Many aspects are extensively covered with which the 
nurse has no immediate concern. Although nurses can 
usually extract the pertinent information from such 
references (given enough time and the occasional help 
of a medical dictionary) in such a form it requires 
too much time and effort on the part of the already 
busy nurse to make it practical for routine use. The 
not-so-conscientious nurse usually will not bother, and 
it is a frustrating atmosphere in which to require the 
conscientious nurse to practice. 
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In assigning the responsibility for providing routine 
references for nurses, it is difficult to find anyone better 
qualified by training, experience, and central location 
than the hospital pharmacist. 

Scope of the Study. It was decided to evaluate a cen- 
tralized unit-dose dispensing system on the pediatric 
floor (35 beds) of the University of Florida Teaching 
Hospital (250 beds). Data would be in the form of 
time study results, tabulated replies to a series of 
questionnaires given to participtaing nurses, and tabu- 
lated records of medication errors observed in the phar- 
macy. Extensive subjective observations would be made 
and recorded on the entire pharmacy operation. 

The decision to limit the scope of the study in this 
manner was arrived at for several reasons: (1) Avail- 
able research funds were not adequate to support a 
full-scale hospital-wide sample considered necessary for 
valid measurements of the pharmacy operation. (2) 
Evaluation of the system from the nursing aspect could 
be made on a relatively smaller scale than could 
evaluation of the pharmacy operation; that is, one 
patient floor would provide sufficient data for a mean- 
ingful interpretation of the results. (3) The question 
of the amount of nursing time saved by unit-dose dis- 
pensing is vital to justification of the more complex 
pharmacy operation. (4) Such a study as outlined 
would serve as a pilot study providing valuable insight 
into the problem before investing more money in a 
broader research study. (5) The experience of main- 
taining two separate dispensing operations (one ex- 
perimental and one control) could be obtained rela- 
tively inexpensively with the study of more limited 
scope. 


Experimental Procedures 


Pharmacy Operation. No data were compiled on the phar- 
macy operation other than those related to the special 
routines established to check for medication errors. Observa- 
tions were made, however, on the pharmacy operation in 
general. 

For three months prior to the initiation of the unit-dose 
dispensing system, information on medication errors was 
collected in the following manner: (1) all drugs returned 
for credit were carefully examined for mistakes in labeling 
and content; (2) the medications on each nursing station 
were carefully examined once each day; (3) both nursing 
service and the medical staff were requested to report im- 
mediately any errors discovered; (4) the investigators con- 
ducted spot checks of one-half hour periods twice each day, 
Monday through Friday. Weekends were not studied. 

The following procedures were established for the unit- 
dose dispensing system: 

1. When a physician wrote a medication order in the 
chart, a carbon copy of the order was simultaneously pro- 
duced. After the chart had been flagged, the floor clerk re- 
moved the carbon copy and sent it to the pharmacy by 
pneumatic tube. 

2. The order was received in the pharmacy by a “central 
secretary.” She transcribed each drug order, order change, 
or discontinued order onto a “patient medication record” 
(Fig. 1) and then clipped the order sheet copy to this form 
and placed them aside to be checked for accuracy by the 
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pharmacist. After these had been checked and initialed by 
the pharmacist, the ‘‘central secretary” placed a signal tab 
on the top margin of the form to indicate the time of day 
the next dose was due. 

3. One hour before medications were scheduled to be 
given, the “central secretary” pulled all “patient medication 
records” and wrote medicine cards for each dose due for 
every patient the next hour. She fastened these medicine 
cards to the “patient medication record” and placed them 
to be filled by the “pharmacy technician.” 

4. The “pharmacy technicians” then prepared the in- 
dividually packaged medications and placed each dose in a 
properly identified plastic drawer of a special metal cabinet 
mounted on a wheeled cart. Each drawer was identified with 
the patient’s name, hospital number, and location. A sepa- 
rate cabinet was used for each of the two wings of the pa- 
tient floor. Appropriate “Pharmacy Notes for Nurses” 
(Fig. 2) were placed in each drawer with each dose. 

5. The filled cabinet was then brought to the “checking 
pharmacist” who added those doses prepared by the “com- 
pounding pharmacist” to the proper drawers. He then 
checked each dose and medicine card against the “patient’s 
medication record.” If everything was in order he validated 
the medicine card by stamping the date, time of day, and 
his initials on it. 

6. The cabinets (which also contained an assortment of 
disposable needles, syringes, cotton swabs, alcohol, pencil 
and note paper), were then delivered to the appropriate 
wing by the pharmacy messenger. 

7. The nurse who assumed custody of the locked cabinet 
unlocked it with a key which she had in her possession and 
which would unlock only the cabinet for that wing. She 
then wheeled the cabinet to the door of the patient’s room 
and gave her medications as usual. With each dose of medi- 
cation the nurse was supplied with (a) a single dose of the 
correct medication (except in the use of multiple-dose vials), 
(b) a medicine card in the traditional format, but with 
dilutions pre-calculated and any special remarks included, 
and (c) “Pharmacy Notes for Nurses” a card-size resumé 
of drug information pertinent to administration and ob- 
servation of effects of the drug. 

8. After administration of her medications the nurse 
pocketed the “Pharmacy Notes” and the medicine cards, 
removed the p.r.n. medication from the cabinet, placing it 
in the patient’s cubicle at the nursing station, and placed 
the drug cabinet in position for returning to the pharmacy. 

9. The nurse kept the “Pharmacy Notes” with her to 
use for reference in case the patient showed unusual symp- 
toms or reactions. She used the medicine cards for charting 
her medications and then destroyed them. 

10. In the pharmacy, the “pharmacy technicians” then 
cleared the returned cabinets, placing returned and unused 
medications and extra “Pharmacy Notes” in a special section 
where they remained for the subsequent dose of the same 
medication to be given. Special notes placed in the drawers 
by the nurses were given to the pharmacist, such as those 
requesting duplicate doses being sent for a patient who 
habitually loses the first one. 

11. For the 5:00 P. M. doses, the “central secretary” pre- 
pared a yellow medicine card instead of a white one to in- 
dicate that this card must be re-used for each subsequent 
dose during the night (rather than being destroyed after 
each dose). The drawers in the cabinets were filled with 
enough doses to last each patient until morning. 

12. At the end of each day the secretary pulled the copies 
of each “patient medication record,” priced the doses listed 
thereon and sent the charge to the business office. (During 
this study this fu. a was not used as a charge document be- 
Cause of the expense and confusion involved in the use of 
a form different from the regular charge forms originated by 
the pharmacy department. ) 

Special provisions were made to take care of the following 
exceptional situations: (1) Stat Orders. These, and orders 
requiring compounding, were filled by a pharmacist separate 
from the rest of the unit-dose dispensing system. They were 
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dispatched immediately by pneumatic tube. After the “central 
secretary” had notified the special compounding section, and 
this pharmacist had copied the physician’s stat order onto 
a pink medicine card, the “central secretary” then transcribed 
any continuing orders (following the stat dose) onto the 
“patient medication record” as usual. (2) P.r.n. Orders. 
The nurses were instructed that in the case of p.r.n. orders 
they were to transfer the medication and drug information 
card from the cabinet to the patient’s pre-designated medica- 
tion cubicle at the nursing station. (3) Floor Stock. During 
the study only narcotics, sedatives and p.r.n. analgesics were 
kept as floor stock. Emergency drugs were available on the 
nursing floor however. (4) Night Orders. Orders written 
after 5:00 P. M. were filled by the night or on-call phar- 
macist with enough medication to last until morning. A 
“starter dose dispenser” was introduced half-way through 
the study. This contained just enough of any one item to 
last until morning. (5) Emergency Night Orders. These 
were covered by the stock of emergency drugs present on 
the floor, and in exceptional instances, by the on-call phar- 
macist. (6) Narcotics and Barbiturates. These were handled 
in the same manner as under the previous system, i.e. kept 
as floor stock and furnished at no charge to the patient. In 
the case of these medications, the floor clerks prepared the 
medicine cards which were then checked by the nurse. 


The Time Study. The time study was divided into two 
parts, these being (1) a control study to determine the time 
spent preparing medications prior to centralized unit-dose 
dispensing, and (2) the period of operation under centralized 
unit-dose dispensing. The sample was the 35 bed pediatric 
floor which had an average census of 18.5. During the con- 
trol period the day shifts were studied on four occasions, 
there being three nurses involved in the preparation of 
medications during this period. The evening and the early 
morning shifts were studied to some extent to ascertain 
whether the picture would be different for these periods, but 
not enough data were collected to compute average times. 
It was noted that there were not as many interruptions 
during these periods, the preparation of medications thus 
being easier for the nurse. 

Times were measured by the use of a stopwatch calibrated 
to 1/100 of a minute. The stopwatch was started when a 
nurse at the nursing station placed her hands on any of 
the cabinets or counters containing medications and began 
to prepare medications or check cards. Times for inter- 
ruptions were recorded but deducted from the times for 
preparation of medication. The stopwatch was stopped when 
the nurse left the area. 

Certain time intervals were deleted from the data, as, for 
instance, when the nurse entered the area to put hand 
lotion on her hands or did nothing but wash her hands. If, 
however, she washed her hands as a result of preparing 
medications, such times were left in the study. Allowances 
(personal, etc.) were not taken into consideration because the 
study was done for comparison purposes and not to set stan- 
dards. 

Time taken to check the medicine cards with the Kardex, 
to take cards out of the card rack or replace them, to cal- 
culate correct measurement of doses, and to enter items 
taken from the locked narcotic cabinet were included in 
the times designated for preparation of medications. 

The Questionnaires. Three questionnaires were prepared 
and administered. The first was given one month in advance 
of the study. Its purpose was to assess possible reactions by 
the nurses to such a study and to obtain their opinions of 
its relative usefulness. This questionnaire was exploratory in 
nature, consisting of open-end questions designed to obtain 
insight into the possible reactions which might be anticipated. 
The second questionnaire was more detailed and attempted 
to gain information about nurses’ attitudes concerning cer- 
tain factors involved in the administration of medications. 
This questionnaire was also used to obtain a general descrip- 
tion of the nurses in the sample, and was administered just 
prior to the beginning of the study period. 
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PENTOBARBITAL SODIUM U.S.P. 


- Nembutal, Isobarb, Napental, 
embule, Pental. 


- Short-acting barbiturate. 
m= Orally in elixir and caps. 
ectal - Suppositories. 


I.M. = Inject deep into large muscle 
(pref. gluteus maximus) in aret 
where is little risk of hitting 
nerve trunk. Not more than 
5 ml. in one site. 

I.V. = Inject with caution at. rete of 
50 mg./min. May be diluted 
with Water for Inj. as desired. 

Dose - Adult: 
Oral - Up to 500 mg. 
IM & IV = Up to 500 mg. 
Pediatric: 
Proportionately less. 
s - eruptions, vertigo, 
ssitude, hcadache, nausea, and 
diarrhea, Overdose causes resp. 
depression, feeble heartbeat, con- 
, tinued stupor, and may cause death. 
dote - Pentylenetetrazol, bemegride. 

or ampletamine (all I.V.). 

- 15 to 3C minutes. 

Y y - May be mixed with 

scopola-ine, but not with most 

narcotics (Sx. morrhine, meperidine). 
- Supp. should be refrig. 


The last questionnaire was a “follow-up” type designed 
to assess the nurses’ expressed opinions concerning the study 
and the routine reference cards in particular, and for com- 
parison with the second questionnaire as a reliability check. 

All questionnaires were anonymous, though the investigators 
were able to code them in such a way that the results could 
be identified with each nurse in the study. Each set of 
questionnaires was given to the respondents simultaneously 
with no time restrictions. 


Discussion of Results 
Time Study 

The results of the time study showed that during 
the control period, 93 medications were prepared for 
administration by nurses in a total time of 113.0 min- 
utes, averaging 1.2 minutes of nursing time per medica- 
tion prepared. During the time the experimental system 
was in operation 13 observation periods were conducted 
involving a total of 50 hours of observation. This 
sample represented approximately 9.6 percent of the 
total number of hours the experimental system was 
studied. Since the study was conducted on the pediatric 
floor the number of medications administered was 
much smaller than that normally administered on the 
surgical or medical floors where a greater percentage 
of nursing time is spent in the preparation of medica- 
tions for administration. It seems highly possible that 
a significantly greater percentage of total nursing time 
might have been saved had the experiment been con- 
ducted on one of the latter floors. 

In the results it is important to note several signifi- 
cant facts which greatly affect anticipated savings in 
nursing time through the use of centralized unit-dose 
dispensing. First, the figures on time consumed in 
the preparation of medications do not include time 
representing interruptions. Yet these interrruptions did 
not occur when the medications were prepared in the 
pharmacy. The actual time consumed by the interrup- 
tion process itself (not counting the time consumed 
in tending to the matter for which the nurse was in- 
terrupted) was too difficult to evaluate, but from their 
number it seems reasonable to assume that their rela- 
tive absence in the experimental system should result 
in additional savings in nursing time, not to mention 
the implications of the safety factor involved (one 
nurse observed during the control period was inter- 
rupted 19 times during the 43.55 minutes in which 
she prepared medications! ). 

A second factor to take into consideration is the 
time spent by the nurse in checking against the Kardex 
(nurses notes) the doses delivered to her under the 
experimental system. This time was recorded separately 
during the study because the purpose of this operation 
was to check on the accuracy of the system. It is antici- 
pated that if the experimental system were to be 
adopted for general practice this checking operation 
would be maintained for the length of time it might 
take to assure the nurses of the dependability of the 
system and to give them a chance to adjust to this 
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rather significant re-assignment of traditional responsi- 
bility. The nurses’ attitudes towards the experimental 
system are discussed later; however, it seems pertinent 
to point out here that most of the nurses were uneasy 
about having to abandon this _ responsibility even after 
the experimental system had been in operation for 
the duration of the study. 


Questionnaires 

The first questionnaire was given one month before 
the study to four nurses then employed on the pediatric 
service who later participated in the study. The 
answers to this questionnaire provided more informa- 
tion than was anticipated and seemed to indicate 
that the nurses would have a variety of attitudes 
towards the problem being studied. 

One nurse reported working under a similar system 
unknown to the investigators. (This provided an op- 
portunity to obtain some valuable information.) The 
fact that two of the nurses expressed a wish to spend 
more time at the bedside was more encouraging than 
the nurse who reported she wouldn’t know what to do 
with any extra time. 

The second questionnaire was the most extensive, 
its prime purpose being to explore the nurses’ spoken 
attitudes towards those questions thought pertinent to 
the study, and to drug distribution and administration 
in general. Three questions were about facts already 
known to the investigators and were included to serve 
as an indication of the general reliability of the re- 
spondent’s answers to other questions relying upon 
recall. 

One group of questions was intended to disclose 
facts on each nurse’s individual background concern- 
ing drugs, while the rest of the questionnaire was de- 
voted to questions intended to disclose the nurses’ gen- 
eral attitude towards specific areas of drug preparation 
and administration. In this second questionnaire all 
answers to each of the questions were clear and under- 
standable. 

Of the nurses interviewed, most had attended a 
nursing school where “quite a bit” of emphasis was 
placed on the study of drugs, mostly in courses specific- 
ally designed for this purpose. Only two nurses stated 
they would have liked to have studied drugs in greater 
detail, yet 4 out of 8 felt that they didn’t get enough 
information on pharmacology. Every single respondent 
felt that her exposure to drug administration as a stu- 
dent properly prepared her for nursing. 

Though he Director of Pharmaceutical Services 
participates routinely in the orientation program for 
all new nursing personnel, only 2 of the respondents 
recalled this (or identified it as such). Other questions 
of fact were equally as confusing in the answers they 
elicited. This was interpreted as indicating that those 
questions relying upon recall possessed a moderate 
degree of unreliability for most of the respondents. 


7 


Medication Box 
showing plastic containers 


The nurse unlocks the cabinet to get 
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When asked to whom they go for drug information 
four nurses mentioned the physician, one: another 
nurse, and three: the pharmacist; yet 7 out of 8 
respondents specifically felt that the pharmacist was 
responsible for supplying information about drugs. 
The nurses were unanimous in stating that they felt 
drug preparation and administration as generally 
practiced is safe, both according to their own opinion 
and the standards taught in their particular school of 
nursing. 

Four questions were included to encourage criticisms 
useful in improving the design of the “Pharmacy 
as described under research pro- 


Notes for Nurses” 


cedures. 

The last questionnaire was administered after the 
study was completed in order to assess the participat- 
ing nurses’ reactions to unit-dose dispensing. Answer- 
ing this questionnaire were six nurses who had par- 
ticipated in the study and all six answered the two 
qualifying questions correctly. The reaction to the 
study in general was very favorable. In follow-up 
interviews with the respondent nurses, many com- 
plained that the drug cabinet used was too bulky and 
clumsy to handle. In any future studies this could be 
easily remedied by having special cabinets constructed 
instead of using commercially available stock models 
as was done in this study. The question as to where 
an injection should be prepared received a variety of 
answers. Some nurses felt that the hallway was a bet- 
ter location than the nursing station because of the 
short period of time between preparation and ad- 
ministration and that there was less possibility of get- 
ting prepared syringes switched. Others chose the nurs- 
ing station as being more free from interruption and 
from possibility of pathogenic contamination (sic). 
None of the nurses felt that she would favor accept- 
ing an injection prepared by anyone else, even a phar- 
macist, though several nurses mentioned that they had 
done this in tie past. 

Answers to questions concerning the “Pharmacy 
Notes for Nurses” confirmed the already recognized 
general acceptance and approval of these references. 
(Many inquiries were received from nurses not partici- 
pating in the research for complete sets of these cards. ) 


In summarizing this discussion of the questionnaire 
results, it is important to emphasize that the primary 
purpose of all three questionnaires was to uncover 
certain information about those nurses participating 
in the study. Whether or not the same questionnaires 
could be used to evaluate the opinions of nurses who 
had not participated in centralized unit-dose dispensing 
was not a consideration in the preparation of the 
questionnaires. Since the sample size of the study pro- 
vided such a limited number of actively participating 
nursing respondents, conclusions concerning the reac- 
tions of nurses in general should not be made. 


Pharmacy Work Distribution and 
Personnel Qualifications 


It was found that a clerk could be trained for the 
“central secretary” position satisfactorily in the 6 week 
period allowed. This training began with drug name 
familiarization, first through the routine posting of 
pharmacy requisitions, and then, the compiling of a 
cross-indexed pricing file. The next assignment was as 
clerk to the inpatient dispensing operation. Here she 
priced prescriptions, originated credit memos, typed 
labels, answered the phone, procured medications from 
the stock cabinets for the pharmacists, and, using ap- 
propriate references, answered simple questions regard- 
ing drug nomenclature, dose sizes available, etc. Next 
was a special training assignment during which she 
was given a stack of old copy sheets (carbon copies of 
chart order sheets from which drug orders had been 
taken) and required to write out her interpretations of 
the orders, if any, appearing on each sheet. Her tran- 
scriptions were then corrected by a pharmacist and 
errors were pointed out. It seems significant that dur- 
ing the entire length of the study, not one error of 
interpretation was ascribed to the clerk. This was true 
in spite of the fact that the system placed no reliance 
upon her interpretations, since it was a requirement 
that each transcription had to be checked by the 
“Checking pharmacist.” The “central secretary’s” final 
week of training was spent assisting the clerks on the 
nursing floors, observing the preparation, use and 
charting of medicine cards, and becoming familiar 
with the floor personnel with whom she would later be 
required to work. 

The performance of the “central secretary” during 
the study was entirely satisfactory and no change in 
orientation and training was thought necessary in 
future studies. 

The performance of the “pharmacy technician” was 
also satisfactory. Three errors were discovered by the 
“checking pharmacist” during the course of the study. 
These were no more than anticipated, however, since 
the “pharmacy technician” was a junior student at the 
College of Pharmacy with only nine months of pre- 
vious dispensing experience gained only on weekends. 

The responsibilities of the “special” pharmacist in 
this study were assumed by the “checking pharmacist,” 
since the limited scope of the pharmacy operation 
precluded hiring an additional pharmacist for such 
a short period of time. Though this position seemed 
to enhance the speed with which emergency orders 
were filled and delivered, no really significant observa- 
tions applicable to a full-scale unit-dose dispensing 
operation were obtained. 

The experience of the “checking pharmacist” of- 
fered some interesting insights into such a role, the 
most important being the necessity for careful planning 
of the checking operation. Checking seemed to be 
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most easily and accurately accomplished when a list, 
compiled of all features of each dose that might re- 
quire checking, was used. The best method of checking 
seemed to be first to note what was ordered, next, 
to visualize the filled order, and then, to check the dose 
dispensed. It was the opinion of the “checking phar- 
macist” that the checking process was very accurate 
at the beginning of the study, but that relative ac- 
curacy gradually declined until the time of discovery 
of an error. At this point accuracy returned to a high 
level where it again began a gradual decrease as doses 
were repeatedly filled correctly. It should be noted 
that the accuracy mentioned above was a subjective 
impression, and that as far as is known no medication 
errors passed out of the pharmacy uncorrected. 

An interesting speculation, assuming the “checking 
pharmacist’s” impressions were valid, would be to 
consider having an incorrectly filled dose purposely 
sent through the system periodically to serve as a 
stimulus to the “checking pharmacist.” If the dose were 
prepared for a ficticious patient, the use of harmless 
placebo facsimiles of the “incorrect” drug would limit 
the consequences of the most serious error (should it 
leave the pharmacy) to the dispensing of a placebo 
for an active drug. If the “incorrect” drug were 
chosen so as to minimize the seriousness of administra- 
tion of a placebo for a prescribed drug, (e. g. a mul- 
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tivitamin capsule), such an act might be justified in 
the interests of the increased accuracy which it should 
stimulate. Needless to say, the subjective impressions 
of this one observer require additional supplementation 
before reliable significance can be given them. 


Preparation of Prepackaged Doses 


The preparation and maintenance of prepackaged 
unit doses was much simpler than had been anticipated 
since we were able to assign these tasks to volunteer 
workers who were closely supervised by pharmacists. 
Multiple-dose vials presented a problem in that it was 
necessary to store them in the pharmacy for each pa- 
tient between doses. Though more and more hospitals 
are using single-dose injectable medications, this may 
not yet be an economically practical solution in hos- 
pitals having a large number of indigent patients. 


Study of Medication Errors 


During the control period three months prior to the 
study, 13 errors were made in the pharmacy. Of these, 
8 were not detected before they left the pharmacy. 
During the study period, no medication errors were 
reported by the nurses, though they checked each dose 
received against the nursing Kardex. It should be noted 
that during the control period a pharmacist was do- 
ing the checking for errors and it is possible that he 


The patient receives medication in form of single dose prepared in the pharmacy 
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detected several errors that nurses might have missed. 
However, it seems safe to conclude that fewer errors 
were committed in the pharmacy during the study 
(none, in fact) than during the control period and 
that, because of this, unit-dose dispensing may be con- 
sidered a safer pharmacy operation than the system 
previously used. The evaluation of errors committed 
after the medication left the pharmacy was made only 
by attempting to review incident reports turned in be- 
fore and during the study. However, no incident re- 
ports were turned in during either period despite the 
fact that a simultaneous research project on medica- 
tion errors revealed eight errors made on the nursing 
floor over four eight-hour shifts during the control 
period of the unit-dose dispensing system study! 


Accuracy of Dose-by-Dose Accounting 


Since the pharmacist automatically checked the 
technician’s recording of each dose, it was certain 
that every single dose of medication for which there 
was a charge was placed on the “patient medication 
record,” a copy of which was then priced by the 
“central secretary.” Thus, there were no losses arising 
from failure to charge for medications as sometimes 
happens under other drug distribution systems. 


Losses from Floor Stock 


During the study no floor stock, other than free 
narcotics and barbiturates, plus a few external drugs, 
were allowed. The same situation might not be pos- 
sible for floors other than Pediatrics, but since losses 
due to pilferage and deterioration were less during 
than before the study, it seems reasonable to assume 
that significant savings could have been realized on 
other floors as well. 


Returns for Credit 


The problem of accounting for returns for credit 
was eliminated since no credit was given for single 
doses delivered but not used. In such instances the 
charge was justified by the cost of handling the order. 
The job of returning unused medication to stock was 
insignificant. 


Communications 


The most important single problem encountered dur- 
ing the study (and present to a lesser degree in the 
previous system) was the communications difficulty 
encountered between the physician and the pharmacy. 
The pharmacy, under unit-dose dispensing, was faced 
with this problem to an extent heretofore experienced 
only by the nurse. For example, it was frequently neces- 
sary to contact the prescriber for reasons such as the 
following: Orders written for a non-formulary drug, 
for a special narcotic, or for whiskey, all on the wrong 
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form; orders written for non-existent dosage sizes for 
which the compounding cost was prohibitive; orders 
written for investigational drugs, or for questionably 
large or small doses; ambiguous orders; requests for 
immediate delivery of drugs requiring special com- 
pounding, with no prior notice of their intended use; 
and “stat” orders for drugs already in the emergency 
boxes, to name but a few. In the previous drug distri- 
bution system the more discerning and conscientious 
nurses questioned the physician shortly after the order 
was written, when he could still be located at the 
nursing floor. Others merely “interpreted” his orders 
as seemed necessary at the time. During the study the 
pharmacy frequently received such questionable orders 
after the physician had left the patient floor area. 
Since the pharmacist was unwilling to “interpret” the 
physician’s questionable order, the problem of contact- 
ing the prescriber for clarification was a frequent one. 
It would seem logical to assume that a unit-dose dis- 
pensing system which provided for preparation of doses 
by the pharmacist at the floor would largely eliminate 
such communications problems by making it possible 
to question orders shortly after they were written 
while the prescriber was still present. A solution to this 
problem may be provided by new and better com- 
munications facilities, however, and these should be 
investigated. 


Preparation of Medicine Cards 


Whether the medicine cards should be prepared at 
the nursing station or in the pharmacy was another 
question which arose during the course of the in- 
vestigation. During the first two-thirds of the study 
they were prepared in the pharmacy as originally 
planned. This allowed additional information regard- 
ing dosage strength of injectables, etc., to be placed 
directly on the card, and had the added advantage 
of providing for a complete check by a pharmacist. 
The possibility that incorrectly prepared medicine 
cards might constitute a serious source of medication 
error had previously been shown in a study of medica- 
tion errors made just prior to this study.‘* However, 
the preparation of the medicine cards in the pharmacy 
was disturbing to the nurses because they said they 
could no longer quickly thumb through a set of medi- 
cine cards to estimate how much time to allot for 
administration of medications during the doy. This 
objection was almost unanimous and during the last 
two weeks of the study the preparation of the m~‘ivin* 
cards was returned to the floor to the apparent satis- 
faction of the nurses involved. It is the opinion of the 
investigators that the advantages of preparing the 
medicine cards in the pharmacy far outweigh those 
of the alternative procedure and that during a study 
of broader scope a satisfactory “solution could be 
worked out. 
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Conclusions: Unit-Dose Dispensing 


1. The centralized form of unit-dose dispensing 
merits further study because it appears that the sav- 
ing in nursing time is significant. Such a system, if 
satisfactory in all other respects, would enable hospitals 
to hire readily available lay-help for the pharmacy to 
compensate for the difficulty in obtaining nurses. 

2. Economies from reduced losses of floor stock 
drugs were demonstrated but should be confirmed 
and measured in studies of greater scope and duration. 
This should help to offset the initial investment in 
pharmacy alterations and equipment which may be 
mandatory for the initiation of the system. 

3. The ability to charge the patient on the basis of 
doses administered was demonstrated and should be 
attractive to those who are public relations conscious 
with respect to this point. 

4. Certain special physical facilities may be required 
as, for instance, a dumb waiter connecting the phar- 
macy with the nursing stations. 

5. The employment of pharmacy students for the 
filling of orders for routine prepackaged items may 
provide both experience for the student and advantages 
in economy and safety for the hospital. The routing 
of nurses through the pharmacy for the same purpose 
may merit consideration as a feature of in-service edu- 
cation for nurses. | 

6. The important position of central secretary may 
be assumed by a nontechnical, clerical person, but a 
period of orientation and training prior to, and sepa- 
rate from, her participation in the system is necessary. 

7. The consistent accuracy of the checking phar- 
macist is a prerequisite to the safe use of this system. 
Though this was achieved in our study, further 
studies should be made to confirm the practicality of 
this standard. 

8. Nurses who have participated in centralized unit- 
dose dispensing for short periods are still uneasy about 
administering medications prepared by anyone else. 
This is true even though each medication has been 
checked by a pharmacist and no incorrectly filled 
medications have been received by the nurse. 

9. Nurses who have been exposed to routine drug 
reference cards delivered with each dose of medica- 
tion were unanimous in their acceptance and approval 
of them, though several minor alterations were recom- 
mended. 

10. Centralized unit-dose dispensing is particularly 
subject to communication problems involving the 
physician and the pharmacist. The possibility of im- 
provement in this area should be investigated. 

11. More experience with unit-dose dispensing is 
necessary before it can be determined whether the 
preparation of medicine cards is a significant problem 
requiring modification of the methods used in this 
study. 
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Conclusion Regarding the Study of 
Drug Distribution Systems in General 


1. The following must be developed before the 
comprehensive evaluation of any drug distribution 
system can be attempted: (a) A method for evaluating 
the number and type of medication errors occurring 
after a medication leaves the pharmacy, and (b) A 
study and elucidation of those factors which are neces- 
sary for, or will promote accuracy in, the checking 
operation. 

2. A full-scale study of unit-dose dispensing may be 
costly if extensive physical alterations are required in 
the pharmacy. However, once a separate pharmacy 
operation is established it can, with proper planning, 
be simply and inexpensively adapted for other systems, 
indicating that a sequence of studies may significantly 
lower the average cost of individual studies of this 
nature. 

3. The same implication as in No. 2 can be applied 
to personnel costs, though obviously, those systems re- 
quiring the greater proportion of professional as op- 
posed to nonprofessional personnel will be the more 
costly even in a continuous sequence of studies. 

4. A study of the effects of a drug distribution 
system on the nursing floor can be satisfactorily 
evaluated with a much smaller sample that would be 
required to study the pharmacy operation under a pro- 
posed system. 
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a system of 


PACKAGING & 
DISPENSING 


DRUGS 
SINGLE DOSES 


by Neat ScHwarTAU AND MADELYNE STURDAVANT 


P PHARMACISTS DISPENSE 587 PACKAGES OF DRUGS 
and nurses prepare and administer 3039 medications 
daily (Table 1, page 552) in caring for the average 
census of 376 patients in the Rochester Methodist 
Hospital in Rochester, Minnesota. ‘This activity is 
carried out under a “multiple-dose system” in which 
the pharmacy manually prepackages and _prelabels 
drugs in standard quantities sufficient for 6 to 30 doses 
or applications. 

The present system was installed six years ago by 
Chief Pharmacist Neal Schwartau who now proposes a 


system that takes advantage of recent advances in pack- 
aging equipment and materials. In the proposed 
“single-dose system,” single units of drugs are pre- 
packaged and prelabeled by use of automatic equip- 
ment and single doses are dispensed as required for 
administration. 


Objectives 


Purpose of study was to provide the hospital’s board 
and building committee with information on which to 
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FIGURE 1. MEDICATION CARD AND ORDER FORM, PROPOSED SYSTEM.—Size: 715” x 314”. In the proposed system, this card is sent 
to the pharmacy each time a medication is to be issued and is returned with the dose. When not in use, it is kept 
in a file box on the nursing unit. In the upper right-hand corner the pharmacist initials the card when it is re- 
ceived for the first time to indicate that the order has been checked and cleared for dispensing. On the lower 
section of the card a pharmacist places his initials in the appropriate space to indicate the day and hour an 
issued dose is to be administered. If a dose is returned, he crosses through the initials. The initials indicate who is 
responsible for the dispensed drug and the number of issues to be charged. They also indicate to a nurse which 
doses have been ordered and issued and this information helps her to avoid duplication in giving medications. 
Similar information is not available on the present medication card or nursing care card. 


In the dosage schedule above, the numbers “9-7” in combination mean in this hospital that a medication is 
to be administered twice a day at 9:00 A.M. and at 7:00 P.M. The hour of administration is stated more explicitly 
when necessary to distinguish a time before or after noon, as may be noted on the drug record, Figure 5. 


The large initials “DC” mean that the drug has been discontinued and the card has been sent to the pharmacy 


for charge purposes, 


542 


| 
] J 

+% 

ws 

| 

} 
| 

By 

| 

| 


FIGURE 2. MEDICATION TRAY, PROPOSED SYSTEM.—Size: 9” x 
814”. In the proposed system, medications that are to be 
given by the same nurse at the same scheduled time are 
delivered to a nursing unit in this medication tray. 
One compartment is used for each patient. A medication 
ecard fits snugly into a slot behind each compartment 
that contains an individual sealed and labeled dose. 
This tray has eight compartments but nurses recommend 
that the tray should have 12-15 compartments. 


base their choice of a dispensing system for a proposed 
new building. 

Objectives of the study were to evaluate effects of 
the two systems with respect to: workability, accep- 
tance, time and salary cost, effect on patients’ safety 
insofar as medications are concerned, clinical experi- 
ence of student nurses and legal implications. 


General Approach 


The pharmacy, nursing service and business office 
perform the daily activities of the two systems. Prin- 
cipal activities that differ in the systems include: 

Packaging and dispensing drugs that are admin- 

istered to patients. 

Checking drug orders and medications. 

Preparing medications. 

Ordering and maintaining drug supplies on nursing 

units. 

Controlling narcotic supply. 

Preparing and processing drug charges and credits. 
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The study included only the activities that differed 
between the systems. Methods of study are described 
later. The general approach was: 

1. ‘To conduct a pilot operation of the proposed sys- 
tem on one nursing unit and in the pharmacy so that 
both systems could be studied with respect to work- 
ability and acceptance and so that time per unit of 
activity could be determined. 

2. To estimate time requirements for the total hos- 
pital by applying the time per unit of activity to total 
volume of activity, the total volume to be determined 
from available records or by supplemental surveys 
when necessary. 

3. To evaluate, in counsel with appropriate au- 
thorities, features of the proposed system that may have 
legal implications or that pertain to clinical experience 
of student nurses and to incidence of medication errors. 


Description of the Proposed System 


The present system is quite similar to that used in 
most hospitals and therefore does not seem to require 
full description. Instead, the following description of 
the proposed system includes comparisons with the 
present system that cover the more significant differ- 
ences between the two. Description also includes com- 
ments on experience with the proposed system during 
its pilot operation. 

Procedures that remain the same in the two systems 
are not included in the description. These pertain to 
physicians’ written orders, to administration and chart- 
ing of medications by nurses, and to nurses’ checking 
of physicians’ orders, of medication cards, of drugs and 
of patient’s identity. However, additional checking in 
the proposed system is described. 

This section of the report is purely descriptive. Ef- 
fects of features that differ in the proposed system are 
evaluated by pharmacists and nurses in the section 
that immediately follows the description. 
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Drug Issues. By use of automatic equipment, bulk quanti- 
ties of tablets, capsules and liquids are measured into single 
doses, are packaged and labeled. Tablets and capsules are 
in sealed packets. Liquids are in covered, disposable drink- 
ing containers. Individual doses remain in the same labeled 
container until they are opened at the patient’s bedside. 

The process of mechanical prepackaging and labeling of 
individual doses replaces present manual methods in the 
pharmacy and eliminates virtually all manual measurement 
and preparation of individual doses on the nursing unit. 

Drug Supplies. Drugs that are administered to patients 
remain in the pharmacy until they are to be administered, 
with two exceptions. One exception is about 15 single doses 
of selected drugs that are available on each nursing unit for 
emergency use. The other exception is drugs such as oint- 
ments, lotions and sprays that continue to be issued in 
quantities sufficient for several applications because the 
amount required per application cannot be stated precisely. 
Such drugs are used principally on the dermatological, eye 
and ear, nose and throat services. The infrequency of multiple- 
dose issues on other services is illustrated by experience while 
the proposed system operated on a medical and surgical 
nursing unit. Of 1820 orders received from this unit, 10 were 
for drugs that were issued in multiple doses. 

In contrast to this limited supply on the nursing unit, 
the present supply dispensed by the pharmacy to each of 
the 17 nursing units consists of all drugs for individual pa- 
tients and general supplies of drugs that are administered to 
any patient on order of his physician. The general supply 
includes narcotics and barbiturates that are in a locked 
cabinet and other drugs such as analgesics, laxatives and 
insulin. In addition, a nursing unit’s supply may include 
drugs that are being investigated clinically before they have 
been released by the Federal Food and Drug Administration 
for general use. 

Pharmacy Hours. To dispense individual doses whenever 
they are required for administration, it is imperative that 
the pharmacy operate continuously whereas at present, the 
pharmacy is open 11 hours on Monday through Saturday and 
6 hours on Sunday. During remaining hours at present, a 
limited number of selected packaged drugs that are used 
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FIGURE 3. MEDICATION CARD, PRESENT SYSTEM.—Size: 2” x 
2”. In the present system, this card is used each time a 
medication is prepared and administered. When not in 
use, it is kept with the nursing care card in a Kardex. 
The numbers “9-1-7” above, in combination, mean in 
this hospital that a medication is to be administered 
three times a day, at 9:00 A.M., 1:00 P.M., and 7:00 
P.M. The hour of administration is stated more ex- 
plicitly when necessary to distinguish a time before or 
after noon. 3 
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regularly are issued from central supply service and packaged 
drugs that are needed infrequently may be obtained from 
the pharmacy by a night supervisor. In addition, pharmacists 
are on call as required. 

Ordering and Dispensing. A nurse orders a drug by send- 
ing to the pharmacy a revised medication card that also 
functions as a “traveling requisition.” (Figure 1) A phar- 
macist returns the medication card with the ordered drug. A 
nurse uses the card for checking the drug and identifying the 
patient to whom it is to be administered, then she files the 
card for use in reordering. The same form (Figure 1) is used 
for the occasional multiple-dose order. 

About three-fourths of medications received by patients are 
administered on regularly scheduled hours. To prepare for 
a “medication hour’ each nurse who is responsible for a 
group of patients selects the appropriate medication cards, 
places them in an envelope and sends them to the phar- 
macy. The pharmacy sends the ordered drugs to the nursing 
unit in a medication tray. In the tray, each patient’s drug is 
in a separate compartment with the corresponding medica- 
tion card in a slot beside the compartment (Figure 2). Items 
in the tray are arranged in numerical order by patients’ 
room numbers. 

These scheduled medications are delivered to the nursing 
unit a few minutes before they are to be administered, but 
they are ordered well in advance of that time. While the 
proposed system was in operation, pharmacists had an aver- 
age of 59 minutes available to fill orders for these drugs. 
The elapsed time between receipt of orders and time for 
delivery ranged from 10 to 209 minutes. 

The remaining fourth of medications received by patients 
are unscheduled—that is, physicians’ written orders instruct 
the nurse to administer the drug when the patient needs it. 
Orders for these unscheduled medications are sent to the 
pharmacy one or two at a time intermittently throughout the 
day and night and such orders require immediate attention. 
While the proposed system was in operation the average 
elapsed time between receipt and delivery of such orders was 
five minutes. It took as long as 13 minutes to dispense a few 
drugs that required special compounding, while it took one 
minute to dispense a few orders that were designated “rush” 
by placing a signal tab on the medication card. 

The medication card that serves as a traveling requisi- 
tion replaces the present medication card (Figure 3) and 
the present form that is used to order multiple-dose issues 
(Figure 4). 

Checking. A pharmacist checks each new order for pos- 
sible incompatibilities or incongruities by reviewing informa- 
tion on the medication card and by referring to a patient’s 
“drug record” (Figure 5). The drug record states the pa- 
tient’s age, weight, allergies, diagnosis or surgical procedure 
and identification data. This information is written by a 
nurse who sends the record to the pharmacy shortly after a 
patient is admitted. Each time an order is first received in 
the pharmacy, information about the drug also is entered on 
the drug record from the medication card so that checking 
of new orders can include a review of other drugs the patient 
is receiving. After checking each new order a pharmacist 
clears the order for dispensing by initialing the medication 
card in the upper right-hand corner (Figure 1). 


The only order that was not cleared as received while the 
proposed system was in operation on one nursing unit was 
for a drug in a chocolate base for a patient who was allergic 
to chocolate. 

During dispensing there is additional checking. A pharma- 
cist checks the label of each item with the corresponding medi- 
cation card and initials the lower section of the card to in- 
dicate who is responsible for the issue. He places the initials 
in the appropriate space to indicate the day and hour the 
drug is to be administered (Figure 1). The initials serve 
as a record of issues for charging purposes. 

As a sequel to the present study, the Chief Pharmacist is 
recommending study of systems to transmit copies of 
physicians’ orders to the pharmacy to provide an additional 
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DRUGS IN SINGLE DOSES 


DRUGS 
whe 
NAME room wo, 2 SS 
} PLEASE CIRCLE METHOD OF NISTRATION 
(CaM sup ong) 
‘Oral IM IV Supp WA 
Oral IM IV Supp 
Oral IM IV Supp 
(DO NOT WRITE IN ABOVE SPAC 
ORDERING DOCTOR SIGNEO 
~ FORMS 
FIGURE 4, ORDER FORM, PRESENT SYSTEM.—Size: 714” x 27%”. In the present system, a nurse writes the order, a pharma- 
cist dispenses a multiple-dose package and a clerk writes a charge on this form which functions as a charge voucher 
for reporting to the cashier. The form requests some information of the nurse about the method of administration, 


) but not complete information, as may be seen by comparison with the revised medication card and order form, 
Figure 1; and it requests no information about the timing or strength of a dose. In the illustration above, the 
doctor ordered 500 mgm. per dose and the nurse ordered the drug in 250 mgm. per unit because she knew it was 
stocked in that strength. At other times a nurse may state the unit per dose, but the pharmacist does not know 
what quantity is being stated; or a nurse may state no quantity. 
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.V. FLUID CHARGES AND SOME ADDITIVES OBTAINED FROM WEEXLY [37 20 4.35 


FIGURE 5. DRUG RECORD, PROPOSED SYSTEM.—Size: 8” x 5”. A nurse fills in the heading of this record and sends it to the 
pharmacy shortly after a patient is admitted. In the pharmacy each drug that is ordered is described on one line 
of the lower section. A pharmacist checks each new order with the information on the drug record to detect 
possible incompatibilities or incongruities. He then initials the medication card (which is also the order form, 
Figure 1) to indicate that the order has been cleared for dispensing. Charges are transferred to this drug record 
from medication cards and one total charge is reported for each billing period. The drug record accompanies the 
final charge to the business office for reference in supplying detailed information about drug charges to patients 
or to third-party payors. 

When a drug is discontinued the charge is entered on the lower of the two spaces for each drug. A date is 
= — in the column “discontinued date” for drugs that continue to be administered until the patient is 

missed. 
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source of checking. With this exception, the proposed system the first time; when the second and each successive bottle 
provides pharmacists with quite complete information by is put into use, the next bottle is ordered to be available 
which to check orders whereas, at present, the only infor- when required. 
mation routinely available to them is the minimal amount Narcotic Control. Extra procedures are required in dis- 
on the present order form (Figure 4). pensing and administering narcotics to maintain control of 
ie Nurses also have additional opportunity for checking. the supply and to record usage in compliance with legal 
sts The record of issues on the medication card (mentioned two requirements. 
if paragraphs above) enables a nurse to determine whether a To order a narcotic, the nurse who is to administer it 
Oe dose has been received for administration, whereas neither the signs the back of the medication card. (Such signature is 
a present medication card nor nursing care card indicates that not required for other drugs.) In the pharmacy a photocopy 
os a dose has been prepared and administered. In addition, is made of the upper section of the card’s face after covering 
af the label on each single dose gives a nurse final opportunity the lower section with a printed form that provides space for 
to check drug and medication card at the patient’s bedside reporting administration or loss of the issued dose (Figure 7). 
whereas at present the individual dose is in an open, un- The photocopy accompanies the narcotic that is issued and 
adits labeled container. (But in either system, the drug is ac- the medication card is held in the pharmacy. After ad- 
ee companied by the medication card.) ministering the drug, the nurse writes the date, hour and 
Combining of Drugs. Pharmacists add drugs to intravenous her name on the photocopy and sends it to the pharmacy. 
| base solutions and combine drugs for other injections. Par- A pharmacist then releases the medication card to the nurs- 
ticular combinations of drugs are ordered frequently and most ing unit. 
of the combinations remain stable long enough to permit The nurse who signs the narcotic order is responsible for 
the combining to be done collectively in advance. returning the signed photocopy or reporting failure to re- 
Most of the combined drugs for injections are administered ceive it. If a photocopy is not returned within a reasonable 
preoperatively and orders for such injections are written by length of time a pharmacist calls the nurse who signed the 
physicians the evening before patients’ surgery. Such orders order. The supply of narcotics outside the pharmacy con- 
are sent to the pharmacy in the evening, the drugs are pre- sists of the several doses that are in process of being admin- 
e pared during the night and a drug with medication card is istered. 
A delivered the following day when requested by telephone. A file of the photocopies and a perpetual inventory of 
y teley p 
? While the proposed system operated, one of the head nurses narcotics are the only records necessary to satisfy legal re- 
reported that she had ordered, received, administered and quirements. 
; charted two such injections within three minutes. In contrast, present procedures require that a nurse write 
Bs The combining of drugs in the pharmacy enables the eight items of information on a “sign-out card” to identify 

. . . . . . . 

; pharmacist to label the mixture that will be administered in- the patient, the physician, the dosage, the nurse, and time 
stead of (at present) labeling the different drugs that are of administration. The charge nurse must keep the key to the 
combined by nurses from drug supplies on the nursing unit. narcotic cabinet with her and trips may be necessary by an- 

Special I1.V. Card, Without a special card for ordering other nurse to locate the charge nurse to obtain or return 
intravenous fluids it would be necessary for a nurse to write a the key. In addition, the supply of narcotics is inventoried by 
medication card each time a different solution or additive two nurses three times a day before nursing shifts change. 

i is ordered by a physician. The special card (Figure 6) is Present procedures in the pharmacy include checking the 

‘ for ordering a base solution and any drug that is to be com- completed sign-out card that accompanies each order for a 

a: bined with it before dispensing. Eleven bottles of solution replacement, stamping containers and records with identifying 

% with or without additives can be ordered on the front and serial numbers, posting charges and credits of narcotics and 

& reverse sides of the card. To avoid interruption during sign-out cards to each nursing unit and personal delivery of 
x administration of bottles of solution, two bottles are ordered narcotics to obtain the receiving nurse’s signature. 

ROOM NO. LAST FIRST anes I.V. FLUID 

MISS - 

BASE SOLUTION CHG. ADDITIVES BEFORE DISPENSING | 

$.2% OTHER: SPECIFY > OTHER: SPECIFY 

|ODEXS% $1000 ONORM.SALINE 250 OKC] 4O meq. / 
& - 
2 Zc | $1900 ONORM.SALINE 250 OKC] 40 meq. 
ODEXS% S 250 OTRVT.ELECT.#1-1000 
DEXS' 000 DEXS% S. : OVITBcmplx C OTHER: SPECIFY 
DEXS% W1OOU 0 DEXS% S.2% SPECIFY VITBomp1x OTHER: SPECIFY 
ODEXS% $1900 OONORM.SALINE 250 OKC1 40 meq. > 
CDEXS% OTHER: SPECIFY OVITBomplx OTHER: SPECIFY 
ie 5 ODEXS% W S00 ONORM.SALINE 1000 OKC1 20 meq. 
ODEXS% S1000 OMORM.SALINE 250 . OKC1 40 meq. | 
ODEXS% S 250 O TRVT.ELECT.#1-1000 
“Continue of Reverse Side of Card 
one FIGURE 6, INTRAVENOUS FLUID ORDER CARD, PROPOSED SYSTEM.—Size 712” x 314”. On the front and back of this card, eleven 
—) bottles of intravenous base solution, with or without additives, can be ordered in the proposed system. Without this 

5 special card a nurse would have to write a new medication card each time a different combination of base solution 

and additive was required. Additives are ordered on this card only when they are to be combined with the solution 
in the pharmacy. However, drugs are added to about 1 per cent of base solutions after the solution is flowing. In 


such case, the drug to be added is ordered on a regular medication card (Figure 1) so the pharmacist will not add the 
drug before he issues the base solution. 

The large initials “DC’ mean that the solution has been discontinued and the card has been sent to the phar- 
macy for charge purposes. 
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At present, a shortage in the narcotic supply requires com- 
munication with each nurse on duty and may require com- 
munication with the previous shift of nurses if an inventory 
is overlooked as the shifts change. If no one recalls a dose 
she failed to record, the next step is to check patients’ charts. 
If the search fails, a written report of loss is prepared. Oc- 
casionally a loss entails conferences at the management level 
and communications with outside authorities. 

At present, barbiturates as well as narcotics are included 
in the extra control procedures. But because of tighter con- 
trol on supply in the proposed system, barbiturates are re- 
moved from the extra procedures. 

Charges. Patients receive statements of account weekly 
and on dismissal, The pharmacist reports a single total drug 
charge for each billing period. A charge for each drug is 
determined from the record of issues on the medication card 
(Figure 1) and the charge is entered on the patient’s drug 
record (Figure 5). 

For weekly billings, the reported drug charge includes only 
those drugs on which medication cards have become “‘in- 
active” during the billing period. Inactive cards include those 
on drugs that have been discontinued (a nurse writes “DC” 
boldly across the card and sends it to the pharmacy). In- 
active cards also include those removed from circulation by 
the pharmacist after the cards have been in use seven days. 
A replacement is prepared for the nursing unit by covering 
the record of issues on a card’s lower section and photocopy- 
ing the heading on to an unused card. 

We pause in the description to comment on a weak- 
ness of the system implied in the foregoing paragraph. 
Preparing weekly drug charges only from inactive 
medication cards results in disagreements between 
drugs that are charged and drugs that are administered 
within a billing period. This disagreement may be con- 
fusing to a patient who, for example, remains in the 
hospital 10 days. He pays for the first week, then finds 
on his final statement a drug charge that seems high 
in relation to the relatively few drugs he received after 


the first week. 


DRUGS IN SINGLE DOSES 


This weakness could be overcome by posting of 
charges as drugs are issued, but hand-posting of many 
issues is impractical. Therefore, the investigators rec- 
ommend that mechanical means of posting be explored 
when the entire accounting operations of the hospital 


are studied. 

Returning to charging procedure, the final drug charge 
is prepared from all remaining medication cards. These are 
sent to the pharmacy by a nurse with a notice that the pa- 
tient is to be dismissed. A pharmacy clerk can tell whether 
all cards are received by checking charge entries on the 
drug record.* If a card should be lost, the number of doses 
administered could be determined from the patient’s chart. 
(If posting can be done mechanically, as suggested above, 
medication cards would not be required at the time charges 
are reported. ) 

In preparing only one drug charge for each patient’s state- 
ment, 86 charges are reported daily by the pharmacy in con- 
trast to 721 at present that are reported by three depart- 
ments. Chargeable drugs that are administered from general 
supplies on nursing units are reported by ward clerks. 
Charges on drugs that are issued in the name of individual 
patients are reported by the pharmacy and by the central 
supply service that issues selected packaged drugs when 
pharmacy is closed. Charges from these departments are de- 
livered to the cashier periodically by messengers. Some 
charges, however, trickle in after final statements are pre- 
sented and paid. This is because several departments per- 
form charging activities, the number of charge vouchers 
and time of delivery are variable and it is inevitable that some 
link in the required interdepartmental communication oc- 
casionally is overlooked. 

The proposed system, however, significantly reduces or 
eliminates late charges through simplicity of procedure and 
fixing of responsibility. The pharmacy receives a list of 


*There is a separate column for each week’s charges and 
two positions in which a drug charge can be entered: one 
position is for the last charge on a discontinued drug; the 
other is for charges on drugs that still are being administered 
(Figure 5). 
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Accidental destruction, contamination or 
loss must be explained belows 
Date: Hour 


NARCOTIC CONTROL RECORD 
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Date //-32 
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FIGURE 7. NARCOTIC CONTROL RECORD, PROPOSED SYSTEM.—Size: 712” x 314”. The upper part of this form is a photocopy 
from the medication card, Figure 1. The lower section is a form that is placed over the record of drug issues before 
photocopying. The photocopy is made in the pharmacy and it accompanies a dose of narcotic to the nursing unit. 
The pharmacist keeps the regular medication card until he receives the signed report that the narcotic has been ad- 
ministered. A file of these photocopies is all the record that is required of narcotic usage. 


Nurse 
Nurse Witness 
Unusable narcotic must be sent to Pharmacy 
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MESSAGE TO PHARMACY 
Check below 


Replace Credit 
Broken, lost, damaged (J Drug discontinued 
CError in dispensing CJ Single dose refused 
Oj3ent to wrong station or cancelled. 

OfatR-Explain below | (J) Pt's supply not used 


Patient C] Dismissed Transterred 
If ro medication card is attached, please 
| . report: 


Fatient's Name 
Dism or trans. from # 


frer.sferred to Room # 


FIGURE 8. MESSAGE TO PHARMACY SLIP, PROPOSED SYSTEM.—Size: 415” 
x 314”. In the proposed system, this slip accompanies a medica- 
tion card to the pharmacy when any explanation is required. 
Its purpose is to save time in communication. 


patients for whom statements are being prepared each day. 
The cashier knows that for each statement she prepares, the 
pharmacy is to send one drug voucher reporting charges or 
reporting no charge during the billing period. If a voucher 
is not received, checking requires one telephone call to the 
pharmacy. 

The patient’s drug record in the proposed system also 
simplifies other office activity. The drug record accompanies 
the patient’s final drug charge to the cashier to be available 
for reference when a patient asks for detail about a charge 
and to be available for photocopying when a third-party 
payor asks for itemized drug charges. The drug record elimi- 
nates present pulling of drug vouchers from storage boxes 
where they are filed by date and room numbers and elimi- 
nates clerical work in preparing itemized lists of charges. 

Credits. Some single doses are returned for credit because 
medications are discontinued after being ordered or because 
a patient is sleeping or refuses a medication. When a drug 
and corresponding medication card are returned, the un- 
opened labeled item is returned to stock and the record of 
issue is scratched so that it will not be counted in charges. 
No credit voucher is required for single doses or for the few 
multiple-dose issues because credit is not given on drugs such 
as ointments and lotions. 

Waste of drugs is reduced to the unused portions of the 
few drugs that are issued in multiple doses, whereas at pres- 
ent the unused portions of 44 drugs are returned from nurs- 
ing units daily and many of the drugs cannot be returned 
to stock without danger of contamination or mixing of 
drugs. 

Messages to pharmacy. A “message to pharmacy” slip 
simplifies communications from nurses to pharmacists. The 
slip contains comments about such matters as return of a 
drug or dismissal of a patient (Figure 8). A nurse checks the 
appropriate comment and attaches the slip to a medication 
card. 

Delivery System. In a new hospital building there will be 
pneumatic tubes and automatic conveyors for deliveries be- 
tween nursing units and pharmacy. Elevators are the only 
mechanical conveyors in the present building and both phar- 
macy and nursing personnel make trips to deliver or pick up 
drugs. Time spent in such activity was excluded from study 
of both systems because the time will not be required in a 
new building. While the proposed system operated, a mes- 
senger was stationed on the nursing unit to substitute for the 
rapid mechanical conveyance that is essential to the proposed 
system in a multi-story building. 
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Opinions on the Proposed System 


Pharmacists’ Evaluation. The pharmacy staff consists of 
four pharmacists and four clerks and technicians. They 
operated the pharmacy continuously to serve the pilot nursing 
unit while maintaining established hours of service to all 
other units under the present system. In preparation for the 
pilot operation, they set up an auxiliary dispensing center in 
the pharmacy and manually pre-packaged and labeled drugs 
in single units to keep packaging requirements to a minimum 
during the system’s operation. 

The proposed system operated for two weeks. During that 
time the pharmacy dispensed 2500 orders* to the pilot 
unit and each pharmacist had experience with the system dur- 
ing all hours of the day and night. The pilot operation was 
considered to be adequate for judging the workability of 
procedures, although it did not provide experience with a 
full-scale operation in properly adapted physical facilities. 
At the close of the pilot operation each pharmacist reported 
his evaluation of 21 points covering various aspects of this 
operation. 

All procedures of the system worked smoothly. However, 
as mentioned in foregoing description, effectiveness of the 
charging procedure could be improved by mechanical post- 
ing of charges at the time drugs are dispensed. 

Reported advantages of the proposed system were: 

1. Increased safety in the handling of drugs as a result of 
the following features: 

a. Pharmacists issuing all drugs including intravenous 
fluids and combining drugs in the form in which they 
are to be administered. 

b. A drug remaining in the same labeled container from 
the time it is packaged or combined until it is administered. 

c. Pharmacists having sufficient information for thorough 
checking of orders. 

d. Nurses having opportunity for additional checking. 

e. Measuring of doses with precision equipment. 

f. Eliminating possible contamination of drugs that now 
are issued in multiple doses. 

2. Increased operating efficiency in the following respects: 

a. Centralizing drug supplies, improving inventory con- 
trol and eliminating the responsibility for checking of 
dispersed supplies. 

b. Pharmacists having opportunity to learn dosage prac- 
tices, enabling them to purchase more effectively. Also, 
knowledge about dosages enables pharmacists to report 
dosage practices to manufacturers for their guidance in 
evaluating new drugs and in adjusting manufactured units 
to prevailing dosage practices. 

c. Pharmacists having custody of investigative drugs and 
opportunity to learn about their use, dosage, contraindi- 
cations and methods of compounding and administration. 

d. Gaining a simple and effective means of controlling 
narcotics. 

e. Eliminating drug credits and establishing an effective 
system of drug charging that fixes responsibility in the 
pharmacy, provides a control record of drugs to be charged 
(patient’s drug record) and simplifies the procedure for 
avoiding late charges. 

3. Availability of medication cards and drug records for 
research and teaching purposes. 


Reported disadvantages are: 

1. Possible difficulty in recruiting candidates for phar- 
macists’ positions in which rotation of night duty is required. 

2. Possibly more questions from a patient about his state- 
ment of account when it includes a single drug charge in- 
stead of separate charges for each kind of drug. 

In a general appraisal, the four pharmacists preferred the 
proposed system to the present one, or to others they have 


*The 1810 single-dose orders and 10 multiple-dose orders 
mentioned elsewhere are for 10 days of the two weeks, dur- 
ing which record was kept of the time orders were received. 
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studied. They reported increased work satisfaction from 
thorough checking of drug orders and from other features of 
the system that added interest, challenge, and a sense of 
increased contribution to patients’ welfare. 

Nurses’ Evaluation. Nine graduate professional nurses and 
four senior student nurses worked on the pilot nursing unit 
throughout the time both the present and proposed systems 
were under study. At the close of data collection on the unit, 
they compared the two systems in a 15-item questionnaire. 

The efficiency of the proposed system was rated much 
greater by seven nurses, somewhat greater by five and about 
equal to the present system by one. An efficient system was 
defined in the questionnaire as one that is simple and easy 
to operate, that fits smoothly into related activities and does 
not involve delay or waste of time. The following advantages 
of the proposed system were mentioned with respect to 
efficiency: 

1. Availability of pharmacist at night for advice and 
prompt service. 

2. Elimination of: 

a. Storing, locating and checking drug supplies. 

b. Writing orders to the pharmacy for drugs. (The 
medication card is used.) 

c. Checking drug supplies for patients who are being 
dismissed and returning drugs to the pharmacy with credit 
vouchers. 

d. Locating and returning the narcotic key. 

e. Checking narcotic supplies three times a day. 

f. Checking to account for a shortage in the narcotic 
inventory and reporting of loss. 

g. Locating the night supervisor for a drug that is not 
available in central supply and waiting for her to bring it 
from the pharmacy. 

h. Interrupting the preparation of medications to reorder 
a drug that was not redrdered when the last dose was given. 

i. Writing charge vouchers. 

3. Great reduction in time now spent in: 

a. Preparing medications. (Nurses continue to fill some 
syringes from ampuls and to add drugs to intravenous base 
solution when, in one percent of all bottles of intravenous 
fluid, the drug is added during flow of the solution.) 

b. Telephoning a pharmacist for advice pertaining to 
preparation of medications. 

c. Reporting the administration of narcotics. 

As a result of the time saved, each nurse commented on 
either a reduced work load or an easing of pressure during 
rush periods. A few reported less overtime work. Several 
nurses also commented on lessening of confusion at the nurses’ 
station and medication counter. 

The one reported disadvantage in efficiency of the pro- 
posed system pertains to unscheduled medications that are 
given as need arises. The disadvantage lies in the fact that 
drugs usually are on the unit now, whereas they must be 
ordered in the proposed system. A result is that a nurse in 
the present system can attend to an unscheduled medica- 
tion need, complete the task and proceed to another. In the 
proposed system, however, there is a time lapse between 
ordering and receiving the medication, during which a nurse 
must go to another task with an unfinished one in mind. To 
help with this problem, the head nurse used a tap bell to 
notify a nurse that her ordered medication had arrived. 

A similar problem does not occur with scheduled medica- 
tions that are ordered in advance since nurses know the 
medications will arrive a few minutes before the scheduled 
time for administration. 

Regarding promptness of service, all respondents com- 
mented on very prompt service on scheduled medications, on 
orders marked “rush” and on preoperative hypodermics that 
were ordered and prepared at night, ready for delivery when 
requested the following day. Three nurses, however, thought 
medications for pain could be administered more promptly 
when drugs were stored on the nursing unit than when they 
must be ordered. Since a signal tab can be attached to the 
medication card to indicate “rush,” other nurses did not ex- 
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perience a deficiency in promptness on medications for pain. 

Regarding medication errors, 10 nurses believe there would 
be increased opportunity to avoid errors or near-errors be- 
cause a pharmacist as well as a nurse would be checking 
the order and the individual dose. Three nurses reported 
no difference between systems with respect to opportunity for 
error. Comments about pharmacists’ competence suggested 
that some nurses might tend to rely on 100 percent accuracy 
of pharmacists. For this reason, there would be need in the 
proposed system for continued emphasis on all checking pro- 
cedures. 

The head nurse expects additional checking to result from 
the labeled individual dose. She felt the patient’s interest* 
and prominence of the drug label would stimulate a final 
check of the drug with medication card at the patient’s 
bedside, whereas this particular check cannot be made at the 
patient’s bedside at present since the individual dose is not 
labeled. 

General comments by both head nurses included reports 
of skepticism about the proposed system before the pilot 
operation and a decided preference for it following the ex- 
perience. Several other nurses expressd regret that they could 
not continue with the proposed system. 

Medication Errors. As a basis for further evaluation of 
effects of the proposed system on incidence of medication 
errors, we chose a study of such errors by Safren and Cha- 
panis! as being far more comprehensive and penetrating than 
any similar study we could have attempted within the time 
and money available for the present work. Their study- 
hospital and this one are similar in that drugs are stored 
on nursing units and medications are prepared by nurses 
following procedures that appear, from their report, to be 
similar to those of the present system in this hospital. Also, 
pharmacists and members of the nursing committee who 
worked with the investigators found that causes of error 
or near-error enumerated by Safren and Chapanis agreed 
with experience in this hospital. 

Therefore, nurses and pharmacists studied the report on 
medication errors to identify causes that would be affected 
by features of the proposed system. It is expected that the 
proposed system would be of significant value in avoiding 
errors or near-errors arising from the following underlying 
causes identified by Safren and Chapanis. The examples 
included below are from their discussion. 

a. Similarity of drug names, such as digoxin and digi- 
toxin. 

b. Similarity of abbreviations used in dosage schedules 
(q.n. and q.h. - every night and every hour; q.o.d. and 
q.d. - every other day and every day.) 

c. Problems in measurement in the preparation of 
medication (overlooking a decimal, calculating incorrectly 
or confusing units of measure such as mcg. (microgram) 
and mg. (milligram). 

d. Poor arrangement of drug supplies. 

e. Weaknesses in drug labels such as small print, am- 
biguity or illegible writing. 

f. No record on the medication card or nursing care 
card that dose already has been administered. 

g. Failure to check drug label with the corresponding 
medication card. 

h. Interruption during preparation of medications. 
Other underlying causes reported by Safren and Chapanis 

are unaffected by differences between the present and pro- 
posed systems now under study. These causes pertain to the 
physicians’ written orders and to nurses’ failure to check the 
medication card with either the physicians’ order or with the 
nursing care card. 

With respect to checking procedures, 36 percent of errors 
or near-errors in the Safren and Chapanis study resulted from 
failure to carry out checking procedures. Although the pro- 
posed system provides for additional checking and a second 
check of the drug and medication card, the faithful per- 


*Some of the nurses reported that patients were curious 
about or interested in the “individualized” drugs. 
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formance of all checking procedures by nurses still would be 
necessary to benefit fully from features of the proposed 
system. 

A comparative analysis of the incidence of medication 
errors under the present and proposed system would be of 
considerable value to the hospital field. In anticipation that 
the proposed system may be adopted, it would be worthwhile 
to collect complete and identical kinds of data under both 
systems. 

Legal Responsibility. There are two aspects of the proposed 
system that seemed to require consideration from a legal 
point of view. 

One is that in the proposed system drugs are dispensed in 
individual labeled doses ready for administration instead 
of in multiple-dose, labeled containers from which nurses 
prepare individual doses. According to Archambault? the 
dispensing of drugs includes the removal of drugs from their 
original containers and issuance in other containers that are 
properly labeled, whether the issue be one or more doses. 

The other aspect pertains to any change in the degree of 
responsibility of hospital pharmacists under the proposed sys- 
tem in which pharmacists have more information about 
medications and patients than in the present system. On this 
question the chief pharmacist’s investigation extended beyond 
review of literature to correspondence with authorities on 
legal aspects of pharmacy practice. The summary opinion in 
the following two paragraphs is paraphrased from letters of 
Bachelder* and has been edited by him. 

The pharmacist is obligated under the laws of 


negligence and other laws governing the practice of 
pharmacy (a) to use due care in the filling of pre- 
scriptions, (b) before filling the prescription, to call to 
the attention of the physician any inconsistency or 
mistake which is, or should be, apparent to the phar- 
macist, and (c) to make no change in a prescription 
without authorization of the prescriber. 

However, and depending upon the circumstances, 
the pharmacist’s responsibility ordinarily would not be 
interpreted to extend to the checking of dosage or 
therapeutic incompatibilities. On the other hand, hos- 
pital authorities may assign such duty to its pharma- 
cists and the pharmacists may, therefore, be provided 
with sufficient information to perform this duty. In 
this event, the more information the pharmacist has 
available to him within his area of specialized knowl- 
edge and the greater the duty so assigned to him, the 
greater his responsibility. Nevertheless, the respon- 
sibility continues, with possible rare exceptions, to be 
a civil one covered under the laws on negligence, under 
which a pharmacist may be liable for money damages 
for injuries resulting from carelessness. 


Pharmacists in this hospital are willing to accept respon- 
sibility for additional checking of drug orders in respects for 
which their specialized training prepares them. In view of 
the increasing complexity of drug therapy, they want to use 
their experience in providing a safeguard in addition to the 
care excercised by both physicians and nurses. 

Clinical Experience of Student Nurses. The proposed sys- 
tem practically eliminates the preparation of medications on 
the nursing unit where student nurses gain their clinical 
experience. In view of advantages of the proposed system, the 
nursing school administrators and faculty concluded that pro- 
viding experience in preparation of medications could and 
should be adapted to the proposed system. The possibility of 
providing a concentrated period of practice in the pharmacy 
was considered but further planning is deferred until a deci- 
sion is made on the choice of dispensing system. 
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Methods of Quantitative Measurement 


Final sections of this report compare the two systems with 
respect to total volume of dispensing and prepackaging; the 
amount and salary value of time expended in the pharmacy, 
nursing service and business office; and staffing requirements 
and salaries in the pharmacy. General approach to study, 
mentioned early in this report, included: (a) determination 
of time spent per unit of activity by study of both systems in 
the pharmacy and on one nursing unit, (b) estimation of 
total volume of activity from available records and supple- 
mental surveys, and (c) estimation of total time by applying 
unit time to total volume. Methods employed are described 
in this section. 

Measurements of time included only the time required 
for those activities that differed in the two systems in the 
business office, pharmacy, and nursing service. Measurements 
excluded time spent by personnel of these departments in 
errands or interruptions and time spent in the activities of 
interest by the night supervisor or by general administrative 
personnel. 


Pharmacy. In the pharmacy the time required under the 
two systems differs for several activities. The time required 
per day under the proposed system could not be measured 
in total since only one nursing unit was served by that sys- 
tem. For this reason, under each system, the time per unit 
of activity was determined from sample observations made at 
different times of the day over an elapsed period of one week 
under each system. Time was measured with stop watches 
by the nurse coordinator and by the pharmacists themselves. 
Each member of the pharmacy staff was observed and activi- 
ties were timed during both rush and slack periods. The time 
required for auxiliary dispensing in central supply also was 
measured and is included in results on pharmacy activity. 


Under each system, the number of observations of any one 
activity ranged from 432 on dispensing of drug packages to 
10 on photocopying of cards. The number of observations 
accepted as an adequate sample depended on the significance 
of the activity to total results. Small samples were utilized 
of activities that occur with relative infrequency and require 
less than a minute per procedure or vary little in time per 
procedure. 


The pilot operation did not provigle experience in pack- 
aging and labeling by use of automatic equipment. Lacking 
experience in mechanical prepackaging, it was necessary to 
estimate the time required per package by use of output 
data reported by manufacturers. Allowances were made for 
change-over time in addition to running time. 


The schedule for observation of the pilot operation allowed 
one week of practice before time was measured. The periods 
of observation coincided with the schedule for the nursing 
unit and will be reported in the following section. 

Nursing Service. In nursing service where activity is seg- 
mented into nursing units, there was opportunity to observe 
both systems under fullscale operation insofar as one nursing 
unit is concerned. For this reason, all of the time spent in 
the activities of interest was measured on the days of obser- 
vation and the average time per day was reduced to time per 
medication. 

On the nursing unit, preliminary observations were made 
to define categories of activity for recording purposes, to 
determine method of recording and to identify points to stress 
in training of observers. Subsequent observations were made 
to try the method before the nurse-coodinator trained nurse 
observers. 


The measured activities included handling of medication 
cards, ordering and storing of drugs, preparing medications, 
and carrying out procedures for narcotic control. (Measure- 
ments excluded unchanged activities: administering and 
charting medications or referring to nursing records except 
when using a medication card.) All activities of interest oc- 
curred at the nurses’ station and medication counter. One 
observer, seated just outside of the nurses’ station, could see 
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all the activity in this area after mjrrors were mounted to 
bring into view the activity of persons who were facing away 
from the observer. 

Time was measured with two stop watches mounted on the 
observer’s clipboard. Observations were made during the day 
and evening shifts from 7:00 A.M. until 11:00 P.M. During 
the night shift, 12 percent of the medication activity occurs. 
For this period, time was estimated by applying the average 
number of medications during the night shift to the time re- 
quired per medication on the day and evening shifts. 

Final data included five days under each system. A longer 
period would be desirable if the objective were to compare 
the total time spent on the one nursing unit. However, five 
days was considered adequate for the objective of determining 
time per unit of activity. 

Methods employed to maintain comparable study conditions 
while both systems were observed are summarized under the 
following three objectives. 

The first objective was to keep the pilot unit as represent- 
ative as possible of the entire nursing service. For this reason 
patients were admitted to the pilot unit from both the general 
medical and general surgical services. Also, members of the 
nursing staff who operated the pilot unit were selected to 
represent varied lengths of work experience and varied work 
paces. 

The second objective was to maintain conditions under 
which the nurses who were observed could maintain compar- 
able work paces while time was measured under both systems. 
For this reason, the same nursing staff operated each system, 
successively. (There were 3.6 hours of available nursing time 
per patient per 24 hours.) Also, the work-load of this staff 
was stabilized insofar as possible by maintaining a high, level 
census on the 30-bed pilot unit. 

The work load was further controlled, after time had been 
measured for five days under the present system, by extending 
the measurement of time under the proposed system until 
data had been collected on five days that closely matched 
the first five with respect to nursing load. Indicators of nursing 
load for each nursing shift were: daily average census of 
patients exclusive of those with private-duty nurses, number of 
patients requiring intensive care and number of admissions, 
transfers and discharges. These numerical indicators were 
supplemented by a “level of activity curve’* that was drawn 
by the head nurse to indicate how busy the staff had been 
on the day and evening shifts. 

The third objective was to maintain comparable conditions 
by scheduling sufficient time for orientation and for practice 
of the proposed system. The lengths and purposes of the time 
allowances are indicated in the following schedule. 


Ist Week: While the nursing unit still was operating 
under the present system, time was recorded by nurse ob- 
servers to increase their skill and to accustom the nursing staff 
to the continuous presence of an observer. (Before this week, 
the nurse coordinator had been making preliminary observa- 
tions and trying out methods of observation.) 

2nd Week: Time spent in the present system was recorded 
for comparative purposes. 


3rd Week: Still under the present system, the patient- 
census was kept at a low level to allow time for the staff to 
study the proposed system. Each staff member was given 
written procedures for the system and the supervisor and 
head nurse were supplied with questions and answers covering 
each procedure for use in checking learning progress. The 
pharmacy staff studied the procedures during this time, also. 

4th Week: The proposed system was installed on Monday, 
the patient-census was increased, and the week was allowed 
for practice by the nursing staff, pharmacists and nurse 
observers. 

Sth Week: Time spent in the proposed system was re- 
corded for comparative purposes. 

6th Week: The present system was re-installed and the 
patient-census was kept at a low level for three days to 
allow time for each member of the nursing staff to write her 
evaluation of the two systems in the research office. 


I —— PRESENT SYSTEM 
300 
\ 
250 1 \ 
1 | \ 
1 | ! 
z 200 
| | 
| 
| 
| 


12M 2 4 6 8 10 12N 2 4 6 8 10 
HOUR 


FIGURE 9. NUMBER OF DRUG ORDERS BY HOUR OF OCCURRENCE IN PRESENT 
AND PROPOSED SYSTEMS.—There are 587 orders per weekday in the 
present system and 2784 in the proposed. 
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FIGURE 10. TIMING OF DRUG ORDERS IN THE PROPOSED SYSTEM IN 
RELATION TO TIMING OF MEDICATIONS.—There are two curves for the 
3039 medications per day: the medications that are scheduled 
for administration at specific times and those that are to be 
given as need arises (77 and 23 per cent, respectively, of total 
medications). To supply these medications, the pharmacy dis- 
penses 2784 issues per day (2695 single doses and the remainder 
in multiple-dose issues, accounting for fewer orders than medica- 
tions). The peaks in ordering are not as steep as the peaks in 
regularly scheduled medications because (a) there are slightly 
fewer orders than medications, as just explained, and (b) 
regularly scheduled medications are ordered well in advance of 
the scheduled time of administration: two-thirds within the first 
preceding hour and one-third within the second preceding hour. 

The plotting of medications and orders differs in the figure 
above because medications are plotted on the hour (of adminis- 
tration) while orders are plotted within the hour (they are re- 
ceived). 
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FIGURE 11. NUMBER OF DRUG ORDERS IN THE PROPOSED SYSTEM BY TEN- 
MINUTE INTERVALS.—There is a constant flow of orders throughout 
the 24 hours, capped by peaks at times when most of the advance 
orders are received for regularly scheduled medications. The 
orders received at 8:00 A.M. (the highest peak) and thereabouts 
are due on nursing units a few minutes before 9:00 A.M. 
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The working schedule outlined above made allowances for 
extension of any period if necessary to accomplish the ob- 
jective of the week. However, it was not anticipated that 
one week of practice was sufficient time to gain optimal 
proficiency in procedures of the proposed system. In the 
attainment of skill in a single procedure, the typical relation- 
ship between practice and proficiency is rapid gain at first, no 
gain for a while, then very gradual gain over a relatively pro- 
longed period of time. The total time spent in measured activ- 
ities of the proposed system showed rapid gain on successive 
days for the first five days of practice, then no net gain 
throughout the remaining period of operation (although the 
time expenditure fluctuated from day to day as it did in the 
present system). 

Additional gain in proficiency therefore is to be expected 
over an extended period of time, but it was not practical 
to prolong the pilot operation to reflect ultimate proficiency. 
This interpretation of data agrees with reports of both 
pharmacists and nurses that they had not gained optimal 
proficiency by the close of the pilot operation. 

To this extent, reported time for the proposed system may 
be accepted as conservative. Results for the proposed system 
also are conservative in relation to those for the present 
system since the latter requires more time off the nursing 
unit and such time was not measured (night supervisor’s 
time in getting packaged drugs from the pharmacy and oc- 
casional administrative time in conferences pertaining to nar- 
cotic control). 


Business office. In this department time requirements were 
estimated instead of being measured precisely because (a) 
only two limited activities are affected by differences in the 
systems and (b) it was clear from preliminary study that 
time in this department would represent a small proportion 
of the total time of the three departments. 

The number of vouchers to be processed is reduced from 
721 to 86 per day in the proposed system. Estimate of the 
daily time required in the present system was determined 
from special recordings by the cashiers of the time they spent 
on 14 consecutive days in each step of voucher processing. 
The average census during this period closely matched the 
annual average. This estimate was used to determine the 
daily time requirement for the proposed system by applying 
known differences, as follows: some steps of the present pro- 
cessing would be eliminated, some would be reduced in direct 
relationship to the number of vouchers, while two steps 
would be reduced by an estimated 10 and 25 percent. 

The other activity that differed was the elimination in the 
proposed system of pulling of vouchers from storage boxes and 
preparing of itemized drug charges. Persons who perform and 
who supervise the activity reported that one occurrence may 
require from a few minutes to several hours and occurrences 
are infrequent and sporadic (none for a few weeks, several 
in a week). The significance of the activity to total results 
did not justify the recording of time expenditure over several 
months to gain a valid sample. Instead, the employees’ 
estimate of 10 minutes daily average was accepted. 


Table 1. MEDICATIONS: NUMBER AND CHARACTERISTICS 


For THE AVERAGE CENSUS OF 376 PATIENTS® 


For GENERAL MEDICAL AND SURGICAL 
PATIENTS ON OnE Nursino Unit? 


Total number per day 3039 

Number per patient per day: 
All services 8.1 
Intensive care unit-mixed services 10.9 
Deluxe unit-mixed services 6.4 
General medicine and surgery 8.8 
Urology 6.6 
Gynecology and vascular service 6.7 
Orthopedic and plastic services 6.6 
Proctology 6.0 
Cardiology and neurology 8.2 
Eye 4.8¢ 
ENT and vein services 4.4 
Dermatology 17.3 


Number of different kinds of drugs 
patients receive per day: 
On the day of admission 
On the day of dismissal 
On intervening days 
On all days combined 
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Percent of medications by 
method of administration: 


Oral 

Regular 78.7 

Tube 2.8 
Subcutaneous 1.8 
Intramuscular 10.5 
Intravenous 

Base solution only 2.4 

Base solution with additives 1.6 

Other 1.2 
Suppositories 0.6 
Topical 0.1 
EENT applications 0.3 

100.0 
Percent of medications by 

functions of the drugs: 
Specific to diagnosis 34.3 
Nourishment (IV & vitamins) 17 4 
Specific & nourishment 0.7 
Relief of pain 18.8 
Relief of anxiety or nausea 8.3 
Promotion of sleep 10.2 
Promotion of elimination 5.1 
Preparation for surgery 

Treatment 0.9 

Other 4.3 

100.0 


aSource: One day’s count adjusted as described in the text under “Methods—Total Volume.” 

bSource: 1840 medications administered to patients on general medical and surgical services during 10 full days of the two 
weeks the proposed system operated on the pilot unit. The data are from the revised medication cards (Figure 1). 

¢It must be assumed that this rate is not representative of average experience because (a) the number of medications on this 
service fluctuates widely from day to day and (b) the rate is from one day’s count. (See Footnote above). An adequate sample 


on this service would include several months. 
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Total volume. The following examples illustrate the use of 
surveys in estimating total volume of activity. 


1. To determine the number of orders to be expected in 
the proposed system, available records supplied the total 
number of present issues of (a) prescriptions filled for de- 
parting patients, (b) drugs for use in the hospital that, in 
the proposed system, would continue to be issued in multiple 
doses (ointments, lotions, sprays), and (c) drugs that, in 
the proposed system, would be issued in single instead of 
multiple doses. The missing fact was the number of single 
doses represented in the latter group and this fact was deter- 
mined from a hospital-wide survey of charted medications.* 
In the survey, medications were tallied under various classifi- 
cations to yield other essential information as well. 

2. To determine when orders occur, the timing of present 
orders in the pharmacy and central supply was tabulated for 
one week and the percentage distribution by hour of occur- 
rence was applied to the average number of orders per day 
for the latest fiscal year. To determine when orders would 
be received in the proposed system, a special recording was 
made while the proposed system operated. The number of 
orders for single doses was recorded for each ten-minute 
interval throughout the 24 hours for 10 full days of the pilot 
operation, resulting in a sample of 1810 single doses. The 
percentage distribution by time of occurrence was applied to 
the total number of single doses throughout the hospital 
(from Item 1 above). To complete the picture, prescriptions 
for departing patients were scheduled when they now occur. 
Multiple-dose issues in the proposed system were added during 
slack periods of the day, since orders for drugs such as oint- 
ments and lotions usually do not require immediate attention. 


*The survey included medications administered to patients 
who were in the hospital during any part of one 24-hour 
period. The count for each clinical service was adjusted to 
represent the service’s daily census for the latest fiscal year. 
The resulting total was accepted as a reasonable estimate of 
average experience after checking two subtotals with known 
daily usage: the number of intravenous fluids in the sample 
matched known daily usage closely and the number of nar- 
cotics administered agreed exactly with known daily usage. 


DRUGS IN SINGLE DOSES 


3. To provide the pharmacist with guides for estimating 
staffing requirements under the proposed system, the dif- 
ference in time requirements for the present and proposed 
system was supplemented by a schedule of the time required 
for dispensing activities during each of the 24 hours. The 
time required for all dispensing activities (activities that 
must go on as orders are received) was reduced to time per 
order for the pharmacist and for the clerk and these unit 
times were applied to the number of orders within each hour 
(from Item 2 above). 

These examples suffice to indicate how survey data was 
used in extrapolations to estimate total volume of activity in 
the proposed system. 

Procedures. Major steps in the conduct of study are ap- 
parent or implied in foregoing discussion. Worthy of special 
mention is the initial time-consuming step of writing pro- 
cedures for the present and proposed systems. The basic pro- 
cedures of the present system are quite simple but a com- 
plexity of modified procedures exists to meet special conditions 
such as urgency of need, advance ordering of drugs for in- 
jections to be available for physicians who administer them, 
and self-administration of antacids and nitroglycerin tablets 
by patients. It was delving into details of special procedures 
that enabled the investigators to identify the requirements that 
the proposed system had to satisfy. As a result of this time- 
consuming step, all conditions encountered during the pilot 
operation were covered in the written procedures for the 
proposed system. 


Pharmacy Orders 


The number of orders to be dispensed per day for the 
entire hospital is 2784 in the proposed system and 587 in 
the present system. The 2784 orders in the proposed system 
are for 2695 single doses (92 percent), 53 multiple-dose issues 
for hospital use and 36 prescriptions that are ordered for 
patients as they are being dismissed. The orders just reported 
are averages for weekdays. The number of orders on Saturday 
or Sunday usually is smaller and, therefore, these days were 
excluded before determining an average to show a realistic 
picture of weekday activity. 

Curves in Figure 9 (page 551) show the hourly contrast in 


Table 2. PACKAGING COSTS* FOR TABLETS AND CAPSULES’ IN THE TWO SYSTEMS 


PRESENT SYSTEM ProposEeD SySTEM 


AcTUAL MULTIPLE- PER PER 
Cost BasEs Dose PACKAGE DosE DosE 
Unit cost 
Labor and material .03992¢ .00236¢ .00093¢ 
Depreciation of equipment over 5 years 
Present $300 labeling machine¢ .00194 .00011 
One available and suitable automatic machine cost- 
ing $6,255—for packaging and labeling — 00165 
Total: .04186¢ .00247¢ .00258¢ 
Annual cost 
For 44,314 packages representing 751,000 doses of 
tablets and capsules $1855.00 
For 751,000 doses of tablets and capsules $1938.00 


“These costs include drugs that are packaged in multiple doses in the present system and in single doses in the proposed 
system. The costs exclude the multiple-dose issues that remain the same in the proposed system—that is, (a) issues of oint- 
ments and similar drugs that cannot be ordered in discrete quantity per dose, and (b) the occasional prescription for a patient 
who is being dismissed. 

Tablets and capsules are 93 percent of the oral doses to be packaged. Complete costs are not available on the remaining 7 
percent of the oral doses that are liquid. 

©This machine is paid for but is included for comparative purposes. 
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Table 3. PHARMACY: NUMBER OF SECONDS PER UNIT* OF AFFECTED ACTIVITIES IN THE TWO SYSTEMS 


PRESENT SYSTEM 


SECONDS SPENT BY: 


ProposED SysTEM 
SECONDS SPENT BY: 


ACTIVITY Unit oF MEASURE PHARMACIST CLERK Unit oF MEASURE PHARMACIST CLERK 
Check drug order — _ -- 1 new order 12 38 
Dispense 1 package> 22 19 1 dose» 10 10 
Procedure for Nar- 1 package 9 150 1 dose — 33 

cotic control Per day¢ ~~ 1800 Per day4 600 — 

Post charges on in- 

active medicine 

cards 1 card 18 
Charge 1 package _- 22 1 account _— 109 
Returns 1 package 24 26 1 package 10 10 
Combine drugs — — — 1 bottle IV fluid 120 — 

(additional) syringe 60 
Package during dis- 1 package (label 20 — 1 package 28 — 

pensing (occas- in dispensing) 1 label 17 — 

ional ) 
Prepackage multiple 1 package (oint- -- 140 (est.) 
dose by hand: ments, drops, 

Tablets & capsules 1 package — 26 and the like) 

Liquids 1 package — 40 

Ointments 1 package — 165 

Suppositories 1 package ~~ 26 

Per day4 300 — Per day4 360 — (est.) 
Prepackage single 1 package — 12 (est.) 
dose by hand (oc- Per day4 360 0 (est.) 
casional ) — 
Prepackage single 
units by machine Per day4 360 5520 (est.) 


aThe unit time was determined from samples ranging from 10 photocopies to 432 packages dispensed, as discussed in the method 


of estimating time in the pharmacy. 


bIn the present system a typed label is required to identify the patient, in addition to the drug label that already is on the pre- 
packaged item. In the proposed system, however, no label to identify a patient is necessary since the prelabeled drug is placed 
with the medication card. A clerk places a drug packet with each card; the pharmacist checks drug with card and initials 


the card. 


¢ This is estimated time required per day for a clerk to deliver narcotics to each nursing unit and obtain the signature of the re- 
ceiving nurse. Although other errands were not included in pharmacy or nursing time because the errands will not be necessary 
in a new building, this particular daily errand would continue to be necessary under the present system. 


dThe time per day for the pharmacist is time required for inspection. 


volume of ordering in the two systems. For the proposed 
system only, the three curves of Figure 10 show the relation 
between hourly occurrence of ordering and of administration 
of scheduled and unscheduled medications. Although adminis- 
tration of unscheduled medications is an intermittent activity 
on one nursing unit, it is a fairly constant activity for all 
nursing units combined, indicating a fairly steady flow of 
orders for these medications. The administration of scheduled 
medications, on the other hand, is represented by great peaks 
occurring on the established hours for this activity. The peaks 
in ordering precede the peaks in administration but are not 
so steep because orders for scheduled medications are received 
over the two hours preceding administration. The single 
curve in Figure 11 shows the volume of ordering in the pro- 
posed system by ten-minute intervals. This curve shows more 
clearly the constant flow of orders with peaks more con- 
centrated than the hourly plottings indicate. 

The volume and peaks of dispensing represent a challenge 
in the proposed system. Can the pharmacy dispense 2784 
medications per day with care and dispatch? About 17 per- 
cent of the orders are initial orders that a pharmacist must 
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check to clear them for dispensing. Also, a small proportion 
of the orders are for drugs that must be compounded or 
packaged as orders are received. 

It does seem that the volume of orders can be handled 
expeditiously since (a) the maximum number of items to 
be dispensed within any hour is 387 between eight and nine 
o’clock in the morning, (b) most of these orders are received 
about eight o’clock and are due on nurses’ stations a few 
minutes before nine, (c) within one hour a pharmacist and 
a clerk can dispense 360 packaged doses that are within 
arm’s reach and previously have been approved for issue 
(Table 3), (d) there will be at least two active dispensing 
centers during peak loads, (e) orders will be assigned to 
each center in such a way that proper attention can be given 
to unscheduled medications that are to be delivered im- 
mediately, and (f) there will be a receiving station from 
which a clerk will dispatch orders according to the types that 
are being handled at each center. 

Efficient operation of the system depends significantly on 
ingenious layout and equipping of the pharmacy, as the pre- 
ceding paragraph may have implied. Also, the proposed 


j 
H 
ie 
| | 
- 
| 
: 
> 
> 
bs 
| 
ee 


DRUGS IN SINGLE DOSES 


Table 4. THE THREE DEPARTMENTS: SUMMARY OF HOURS SPENT IN AFFECTED ACTIVITIES IN THE TWO 
SYSTEMS 


NursInG SERVICE 


PHARMACY? Business OFFICE 3 DEPARTMENTS 


CATEGORIES OF ACTIVITY 


PRESENT PROPOSED PRESENT PROPOSED PRESENT PROPOSED PRESENT PROPOSED 


Handling medications 31.2 8.1 
(see breakdown below) 


Ordering, writing and checking 
medication cards, maintaining 


supply» 28.2 29.8 
Narcotic control 17.3 1.9 
Charges and credits 4.3 0.7 

Totals: 81.0 40.5 


Breakdown of category 
“Handling medications:” 


Packaging drugs 
Dispensing drugs — 
Combining drugs (in item below) 


Preparing and checking 
medications $1.2 8.1 


8.0 29.9 39,2 38.0 
2.0 2.7 19.3 4.6 
28 4.1 6.0 1.1 13.1 5.9 
12.8 36.7 6.0 ll 99.8 78.3 
2.2 3.8 2.2 3.8 
5.8 23.4 5.8 23.4 
me 2.7¢ = 2.7 
= 31.2 8.1 


aIncludes auxiliary service in central supply. 


bThe kinds of activities in this category differ between the two systems. For example, a drug order is written in the present system 
whereas the revised medication card is used for ordering in the proposed system. A drug record is prepared for each admitted 
patient in the proposed system and there is no corresponding activity in the present system. 


¢This is additional time for the combining of drugs that are combined on the nursing unit in the present system. 


dThis does not include any time spent in checking medications in patients’ rooms, 


system requires more space than the present one for dis- 
pensing, for packaging, and for storage of drugs and medica- 
tions trays. It is probable, however, that reduced space and 
equipment requirements on 15 of the 17 nursing units* more 
than offset additional requirements in the pharmacy, since 
the proposed system eliminates need for a special medication 
counter, for narcotic cabinets, and for refrigerator and other 
storage space for drugs. 


Prepackaging 


Of the 2784 orders dispensed per weekday in the proposed 
system, 86 percent are prepackaged in the pharmacy, 12 per- 
cent are vendor-packaged, and 2 percent are packaged as 
they are dispensed. Of the 587 orders per weekday in the 
present system, 28 percent are prepackaged in the pharmacy, 
56 percent are dispensed in the packages in which they are 
purchased, and 16 percent are packaged at the time they are 
dispensed. The items that are vendor-packaged in both sys- 
tems consist principally of bottles of intravenous base solution 
and drugs that are available in disposable syringes. 

Prepackaging is done from Monday through Friday. The 
number of prepackaged items per weekday is 2527 in the 
proposed system and 162 in the present. 

Most of the drugs to be prepackaged in the pharmacy are 
tablets and capsules. The present cost of manual prepackag- 
ing of multiple doses was reduced to a per dose basis for com- 
parison with the mechanical prepackaging of single doses 
in the proposed system. The cost per dose is .00258c in the 


*Space and equipment requirements may not change on 
nursing units for eye service, for example, where many drugs 
would continue to be issued in multiple doses. 
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proposed system and .00247c in the present. Cost includes 
labor, materials and equipment, assuming a five-year period 
of depreciation. The annual cost for prepackaging these items 
is $1,938 in the proposed system and $1,855 in the present 
(Table 2). 

Separate equipment is required for liquid drugs. One 
available machine that fills packages, but does not cap them, 
costs $400. But the unit cost cannot be calculated at this 
time since presently available containers are not economically 
practical for fullscale operation of the system. However, at 
least two firms are experimenting now with inexpensive dis- 
posable drinking containers that are suitable for drugs. 

Available information indicates that the annual cost of 
prepackaging individual units of drugs is about $1,000 more 
than present costs of prepackaging multiple doses. However, 
this comparison does not take into account a saving in the 
proposed system of medicine glasses and paper containers 
that now are used in preparing medications on nursing units. 

Since drug manufacturers already have made drugs avail- 
able in single ampuls and disposable syringes, the question 
may arise as to whether it would be more practical for the 
hospital to purchase other drugs in dispensing units if they 
became available. Problems in such plan include the follow- 
ing. 

1. Bulk drugs still would be required for special compound- 
ing and for the occasional prescription for a departing pa- 
tient. To purchase the same quantity of drugs, the price might 
be more for limited bulk quantities plus dispensing units than 
for bulk quantities alone. 

2. Liquid drugs for oral administration would present a 
special problem to the manufacturer because a variety of 
dosages is required. Also, it might not be practical to ship 
liquid doses in inexpensive, disposable drinking containers. 
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The dosages available from the manufacturer probably would 
need to be supplemented by prepackaging in the hospital. 

3. With prepackaging by the hospital, nurses learn to open 
one kind of packet for tablets and one kind of container for 
liquids. It is natural to expect individuality in the packages 
of manufacturers, however, and nurses’ work would be slowed 
down by a variety of packages that open in different ways. 

4. The hospital’s label on individual doses will contain 
only the name of the drug and the dosage in bold print, 
whereas this information sometimes cannot be located readily 
on the commercial label because the drug name and dosage 
may be (a) less prominent than the manufacturer’s name, 
(b) in small print, or (c) obscured by surrounding print. 
Quite small commercial labels might be less readable than 
present ones since a manufacturer must meet regulatory re- 
quirements regarding minimum content of its drug labels. 

5. Thus far, manufacturers have not attained the degree 
of uniformity in labeling that the hospital expects to realize. 
For example. 

a. Metric measures will be used, eliminating use of 
apothecary measures. 

b. The nonproprietary name of a drug will be used 
when necessary to avoid confusion from different trade 
names for the same drug. 

c. A standard style will be used in stating dosage to avoid 
confusion that arises, for example, when 2 cc. of a drug 
for injection is described on one commercial label as 2.5 
mg. per 2 ml. while on another it is described as 1.25 mg. 
per 1 ml. 

Certainly drugs in ampuls and disposable syringes repre- 
sent a decided improvement over former methods. If manu- 
facturers are interested in packaging more drugs in dispensing 
units, they may want to overcome barriers such as those per- 
taining to standardization and readability of labels. Even so, 
some prepackaging would be required in the pharmacy. 


Time Requirements 


Pharmacy. The unit time for each measured activity is in 
Table 3. The total time for broad categories of activity for 
the three departments is in Table 4. 


Pharmacy activities that differ in the two systems require 
36.7 hours daily in the proposed system and 12.8 hours in 
the present. A tripling of time in the proposed system is 
accounted for primarily by an increase in dispensing time 
from 5.8 to 23.4 hours daily. Other activities also require 
more time in the proposed system. Prepackaging increases 
about 15 times in volume yet requires 3.8 hours daily by ma- 
chine compared with 2.2 hours at present by hand. There 
are 273 single doses of narcotics to dispense daily in the pro- 
posed system compared with 30 multiple-dose issues in the 
present systern yet the time required in the proposed system 
for the simpler procedure is 2.7 hours daily compared with 
2.0 hours in the present system. 

The time spent by pharmacists is 37 percent of the total 
measured time in the proposed system compared with 26 
percent in the present (Table 5). This is because pharmacists, 
rather than assistants, do all combining of drugs and must 
perform certain steps in dispensing, and the greatest increases 
in time requirements are in these activities. 


Nursing service. On the five days during which final data 
were collected for each system on the pilot unit, the average 
patient census was 26.2 under the proposed system and 26.6 
under the present. The number of medications per 24 hours 
was 174 in the proposed system and 162 in the present. 
Twelve more medications per day under the proposed system 
is accounted for by the fact that the census of medical pa- 
tients, who received more medications per day, was slightly 
higher under the proposed system. This difference, however, 
was not significant with respect to total nursing load and 
was not significant to final results since the time per medica- 
tion was used in estimating time requirements for the entire 
hospital. 

The time spent by nurses per 24 hours in the medication 
activities that differed in the two systems was 137 minutes 
in the proposed system and 253 in the present. Per medica- 
tion, the time was 0.8 minutes in the proposed system and 1.6 
in the present. This 50 percent saving is somewhat greater 
than the saving of time in total or per patient because of the 
additional medications given under the proposed system 


(Table 6). 


Table 5. THE THREE DEPARTMENTS: NUMBER OF HOURS AND PERCENTAGES OF TIME SPENT IN AFFECTED 
ACTIVITIES BY PROFESSIONAL AND NONPROFESSIONAL PERSONNEL 


PROFESSIONAL STUDENT NONPROFESSIONAL ALL PERSONNEL 
DEPARTMENTS PRESENT PROPOSED PRESENT PROPOSED PRESENT PROPOSED PRESENT PROPOSED 
Number of hours: 
Nursing service—pilot unit (3.2) (1.8) (0.8) (0.5) (0.28) (0.0) (4.2) (2.3) 
Nursing service—entire hospital» 61.7 31.7 15.4 8.8 3.9a 0.0 81.0 40.5 
Pharmacy—entire hospital 13.4 9.5 23.3 12.8 36.7 
Business office—entire hospital — — -- — 6.0 1.1 6.0 1.1 
Totals for entire hospital: 65.0 45.1 15.4 8.8 19.4 24.4 99.8 78.3 
Percentage distribution of 
the time: 
Nursing service 76.2¢ 78.3¢ 19.0 21.7 4.8 0.0 100.0 100.0 
Pharmacy 25.8 36.5 — — 74.2 63.5 100.0 100.0 
Business office — — — — 100.0 100.0 100.0 100.0 
The three departments: 65.1 57.6 15.4 11.2 19.5 31.2 100.0 100.0 


®Nonprofessional personnel in nursing includes only ward clerks insofar as affected activities are concerned. Nurse aides go on 
errands for drugs but this time was not included. Practical nurses do not perform medication activities in this hospital. Al- 
though there are several practical nurses on the nursing staff, none was working in the pilot unit. 

bThe percentage distribution on the pilot unit was applied to total time estimates to derive the distribution by type of personnel 


for the entire nursing service. 


eThese percentages are from the pilot unit. In calculating effects of the system on such matters as professional nurses’ salaries, 
75 percent was used under both systems to represent the professional nurses’ proportion of estimated total time requirements. 
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Remarkable savings in time under the proposed system The extent to which a saving in salary cost would be real- 
occurred in preparing medications, in controlling narcotic ized from the saving in time is influenced by the fact that 
supply and in charging and crediting. A few more minutes the time saved on one nursing unit is not great. Moreover, 
per day, however, were spent in the proposed system in the saving is spread over three nursing shifts. A reasonable 
the category of activities that includes the writing, filing, consideration of this question can be based on the experience 
selecting and checking of medication cards with the physi- on a nursing floor of 75 beds, for instance, wherein the 
cians’ order book and with nursing care cards (Table 6). staffing assignments are adjusted to the relative demands on 


the different nursing units that comprise the floor. On such 
a floor the saving under the proposed system would be 2.1 
hours on the day shift, 2.2 hours on the evening shift and 
0.5 hours on the night shift.* 

Whether the saving in time would result in reduced 
staffing and corresponding saving in salaries depends upon 


The slight increase in time required to handle medication 
cards in the proposed system was due, basically, to the fact 
that the revised card is appreciably larger than the present 
one. Although present cards are kept with nursing care cards 
in the Kardex files, the revised cards, being larger, were kept 
in an improvised flat file box. The handling of the revised 


cards continued to be awkward for the nurses and the various circumstances which are expressed in the following 
learning time for this activity did not decline sharply during propositions. If staffing were inadequate on such a floor, the 
the practice period as did time for other activities. Less time saving in time might be expected to result in (a) a lessening 


of pressure and tension, (b) a lessening of need to employ 
more nurses and increase the payroll, and/or (c) a saving 
in overtime pay. In this latter connection, several nurses on 
the pilot unit mentioned that they finished their work on 
time under the proposed system whereas they frequently 
worked 30 to 45 minutes overtime under the present system. 


would be required after more practice with an efficient filing 
arrangement. 

Turning now to the entire hospital, the estimated time 
required for 3039 medications daily is 40.5 hours in the pro- 
posed system compared with 81 in the present for those ac- 
tivities that differ between the two systems (Table 4). 


About three-fourths of the time is spent by graduate pro- *Basis of estimate: Average of 60 patients at 80 percent 
fessional nurses and about one-fourth by professional student occupancy; 8.1 medications per 24 hours, entire hospital ex- 
nurses (Table 5). The time spent by graduate professional perience (Table 1); distribution of these medications to the 
nurses per day represents the full working time of 4.1 per- three shifts on the basis of experience in the pilot operation 
sons in the proposed system compared with 8.1 in the present. (Table 6) ; 0.8 and 1.6 minutes per medication, proposed and 
These persons are 4.6 and 9.0 percent, respectively, of the present systems, respectively; 75 percent of the time by grad- 
professional staff nurses on duty daily. uate professional nurses. 


Table 6. ONE NURSING UNIT: NUMBER OF MEDICATIONS AND NUMBER OF MINUTES SPENT IN AFFECTED 
ACTIVITIES IN THE TWO SYSTEMS PER SHIFT PER DAY (AVERAGES OF FIVE DAYS) 


Day SHIFT EvENING SHIFT Nicut SHIFT 24 Hours 
MEDICATIONS AND TIME PRESENT PROPOSED PRESENT PROPOSED PRESENT PROPOSED PRESENT PROPOSED 
Number of Medications: 
Total 64.4 73.8 79.2 79.6 18.2 20.2 161.8 173.6 
Number of patients 25.6 26.7 26.2 26.0 26.64 26.24 26.64 26.2 
Number of medications per patient 2.5 2.8 3.0 3.1 0.7 0.8 6.1 6.6 
Time expended: 
Total number of minutes 106.0 56.8 114.5 64.3 32.8b 16.0> 253.3 137.1 
Number of minutes per medication 1.6 0.8 1.4 0.8 1.8b 0.8 1.6¢ 0.8¢ 
Number of minutes per patient 4.1 2.1 4.4 2.5 1.2 0.6 9.5 5.2 
Time spent by professional nurses 
as percent of total working time 
of professional nurses 5.34 3.04 8.44 4.84 7.34 3.64 6.64 3.64 
Breakdown of total minutes by 
Category of activity: 
Ordering, writing and checking 
medication cards, maintaining 
supplye 35.3 39.2 40.5 49.5 12.2b 12.2b 88.0 100.9 
Preparing medicationsf 38.6 13.6 45.8 11.0 13.3 2.7 97.7 27.3 
Carrying out procedures for 
control of narcotics 19.2 3.0 27.6 2.4 7.3 1.1 54.1 6.5 
Charging and crediting drugs 12.9 1.0 0.6 1.4 0.0 0.0 13.5 2.4 


(see total above) 


*The 24 hour count of patients is at midnight. The number of patients on the night shift is the same because all patients re- 
mained throughout that shift. 

bEstimated from results on the other two shifts. In the proposed system the time per medication is highest at night because 
there are fewer medications to share the constant time required for inventory of narcotics. 

‘The time per medication is exactly half for the proposed system. The difference between systems is somewhat less in total, 
per patient, or percentagewise because these bases reflect about 12 additional medications per day under the proposed system. 
4These percentages reflect the time of the head nurses as well as the professional staff nurses. For this reason, the percentages 
for 24 hours are lower than those stated in the report for the entire hospital for professional staff nurses only. 

*Differences in activities under the two systems are mentioned in Footnote», Table 4. 

Preparing medications includes checking of medication with medication card at the nurses’ station or medication counter, but 
not in patients’ rooms. oT, ' 
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Table 7. PHARMACY: STAFFING AND SALARIES UNDER THREE ALTERNATIVE PLANS 


PHARMACY PERSONNEL 
AND SALARIES INVOLVED 


PRESENT SYSTEM 
72 Hours A WEEK 


PrRoposED SYSTEM 
168 Hours a WEEK 


PRESENT SYSTEM 
168 Hours A WEEK 


Pharmacy staffing 
Pharmacists 
Technicians 
Clerks 

Totals: 
Pharmacy salaries 
Less salary savings under 


proposed system: 
Nursing service $19,135 


Business office $3,133 
Less present pharmacy salaries: 


Net additional salaries: 


$38,730. 
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$51,450. $71,004. 


— 22,268. 
$48,736. 
—38,730. 
$10,006. 


— 38,730. 
$12,720. 


a Annual salary value of the business office time is $3832 in the present system and $699 in the proposed. The saving is expected 


to be realized in a new building. 


If, on the other hand, staffing were adequate, it is doubt- 
ful that a saving of 0.5 hours per floor during the night shift 
would result in a reduction in staffing requirements. However, 
a saving of two hours per shift per floor on the day and the 
evening shifts might very well reduce the number of part- 
time persons who augment the fulltime staff. Administrative 
nurses concur in this expectation since it is the simultaneous 
occurrence of scheduled medications and other concentrated 
activity that creates the need for part-time nurses and dic- 
tates the hours they are asked to work. 

The annual salary value of the time expended by pro- 
fessional graduate nurses is $21,500 in the proposed system 
compared with $43,000 in the present, a difference of $21,500. 
On the basis of foregoing discussion it is assumed that salaries 
would be saved during the day and evening shifts but not 
during the night shift. On this assumption $19,135 would 
be saved in nursing salaries. 

Business office. To process vouchers and assemble supple- 
mental information about drug charges requires 1.1 hours 
daily in the proposed system and 6 hours in the present 
(Table 4). An annual salary saving of $3,133 is expected 
in this department. 

Total time. For the activities that differ in the two sys- 
tems, 78 hours daily are required in the proposed system by 
the three departments compared with 100 hours in the pres- 
ent. In the packaging, dispensing and preparing of medica- 
tions about the same amount of time is required in both 
systems but about four-fifths of the time is spent by phar- 
macists and their assistants in the proposed system while 
about four-fifths is spent by nurses in the present system. 
Narcotic control takes about one-fifth as much time and 
charges and credits about one-third as much in the proposed 
system as in the present. The saving in these latter activities 
accounts for the over-all saving of about 22 hours daily in 
the proposed system (Table 4). 


Pharmacy Staffing and Salary Cost 


Consideration is being given to operating the pharmacy 
continuously in a new building, whichever system is used. 
For this reason the present system operating 72 hours a week 
is compared with continuous operation of both the present 
and proposed systems. With either system, additional staffing 
arises from operating the pharmacy 168 hours a week instead 
of 72 at present. Additional staffing in the proposed system 
also arises from the additional 23.9 hours time it requires. 

Staffing needs for the present system, for the same system 
operating continuously, and for the proposed system operating 
continuously are, respectively: 7.5, 9.5 and 13.7 persons of 
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which 4, 6 and 8 are pharmacists. In the same order, annual 
salary costs are: $38,730, $51,450 and $71,004. However, an 
annual saving of $22,268 is expected in nursing and business 
office salaries in the proposed system. Therefore, the net 
additional annual salary cost of the proposed system is $10,006 
compared with $12,720 for continuous operation of the pres- 
ent system (Table 7). 


Summary and Comments 


This study compared two pharmacy systems: the present 
one in which drugs are prepackaged manually and dispensed 
in multiple doses and a proposed system in which automatic 
equipment is used to prepackage and prelabel single units of 
drugs that are dispensed shortly before they are to be ad- 
ministered. 

The pilot operation did not test the ability of the phar- 
macy to handle peak loads of the proposed system in full- 
scale operation. Analyses indicate that the system can func- 
tion efficiently if (a) facilities are tailored to the system, 
(b) activities are well organized, and (c) nurses continue to 
order scheduled medications well in advance of the time for 
administration. Nurses who collaborated in developing pro- 
cedures said this requirement fitted present practice and 
would work quite naturally, which it did. 

Even so, consideration might be given by physicians and 
nurses to staggering medication hours on different nursing 
floors, as suggested by some nurses. This would level peaks 
in dispensing and it is possible that fewer pharmacists would 
be required under such plan. Certainly pharmacists’ time 
could be concentrated even more in professional activities. 

The proposed system was found to be workable. It meets 
legal requirements with respect to narcotic control. It re- 
quires that pharmacists do all checking of drug orders for 
which they are legally responsible, plus additional checking. 
It eliminates practically all clinical experience of student 
nurses in the preparation of medications on nursing units and 
requires that equally effective experience be provided by 
other means. It requires 78 hours of time daily compared with 
100 for the present system for those activities that differ 
between the systems. It costs about $1,000 more annually for 
prepackaging but eliminates present costs of medication con- 
tainers on nursing units. It requires more pharmacy space 
and equipment than does the present system but there are 
offsetting savings of space and equipment on nursing units. 

Whichever system is adopted, consideration is being given 
to continuous operation of the pharmacy in a new building. 
Therefore the following comparison assumes continuous opera- 
tion under either system. 
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The present system operating continuously costs an addi- 
tional $12,720 annually in pharmacy salaries and offers the 
following advantages over the present system operating 72 
hours a week. 

1. Makes dispensing and advice from pharmacists avail- 
able continuously. 

2. Enables pharmacists to dispense all drugs and intraven- 
ous fluids since auxiliary dispensing by central supply would 
be unnecessary. 

In the proposed system it is assumed that salary savings 
in nursing service and business office offset some of the 
additional annual cost of pharmacy salaries. The proposed 
system (that must operate continuously) costs $10,006 net 
in additional pharmacy salaries and offers the following ad- 
vantages over the present system operating 72 hours. 

1. Same as 1 above. 

2. Same as 2 above. 

3. Increases patients’ safety through various safeguards in 
the handling of drugs (see pharmacists’ evaluation and dis- 
cussion of medication errors). 

4. Saves graduate professional nursing time equivalent to 
that of five and a half nurses* but requires four additional 
pharmacists. 

5. Helps to level peak nursing loads. 

6. Simplifies procedures and increases efficiency in drug 
purchasing, drug inventory control, narcotic control, avoid- 
ance of drug waste and avoidance of late charges. 

7. Is preferred by both pharmacists and nurses who parti- 
cipated in the pilot operation. 

8. Provides source data for teaching and research in drug 
therapy. 

In considering relative advantages of the systems, it 
should be borne in mind that in the present system, operating 
present hours, there could be additional checking by phar- 
macists on drugs dispensed for individual patients but not on 
drugs administered from general supplies on nursing units. 
This is true also of the present system operating continuously 
and, in addition, the narcotic control procedure of the pro- 
posed system could be incorporated into the present system 
if it operated continuously. 

However, a serious disadvantage of the present system in 
continuous operation is that it creates demand for two more 
pharmacists without utilizing fully their knowledge and skilis. 
There would not be enough work during half of the 24 hours 
for both a pharmacist and a clerk and clerical tasks would 
be performed by pharmacists. The proposed system, on the 
other hand, concentrates such activity as advance combin- 
ing of drugs in the quieter hours and provides sufficient vol- 
ume of dispensing to justify clerical assistance. Therefore the 
proposed system makes professional use of pharmacists’ 
time while also saving professional nursing time. 

A principal disadvantage of the proposed system is lessening 
the attractiveness of the pharmacist’s position by requiring 
rotation of night duty. However, this disadvantage may be 
offset in the opinion of some pharmacists by increased work 
satisfaction such as that experienced by pharmacists in the 
pilot operation of the proposed system. A disadvantage not 
previously mentioned is that the proposed system differs con- 
siderably from that used in most hospitals, increasing the 
time required for orientation and training of incoming and 
departing nurses. 

If the proposed system should be selected for future in- 
stallation, we recommend the following. 

1. Adopt mechanical means of posting drug charges, if 
practical. 

2. Study (a) the use and value to pharmacists of copies 
of physicians’ drug orders for checking purposes and (b) 
mechanical means of transmitting copies of such orders to 
the pharmacy. 

3. Compare incidence and causes of medication errors or 
near-errors under the present and proposed systems. 


*The saved time representing that of four staff nurses 
daily, as reported earlier, is equivalent to 5.6 fulltime per- 
sons working 40 hours a week, 50 weeks a year. 
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4. Plan and conduct a thorough program of orientation, 
training and followup to achieve smooth transition from the 
present to the proposed system. 
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> THE BREWER SYSTEM, WHICH IS CURRENTLY under- 
going trial in the Lankenau Hospital, has been de- 
veloped by the Brewer Pharmacal Engineering Corpor- 
ation of Upper Darby, Pennsylvania. From the original 
planning to the present state of the system, this group 
has pursued primarily ideas which would facilitate the 
working partnership of pharmacy and nursing along 
with development of methods which would remove 
the burden of accounting from these services. 

In order to accomplish these ideas, the develop- 
ment of new equipment and forms was necessary. The 
Brewer System has two major pieces of equipment 
available—one is called the Brewer Drug Cart and 
the other the Brewer Drug Station. These pieces of 
equipment work in conjunction with each other. 


Brewer Drug Cart 

The Brewer Drug Cart is a mobile apparatus com- 
posed of the following: 

1. A nurse’s working area forms the top surface of 
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the cart. The front half is the preparation area for 
the medications nurse; the back portion is arranged 
so that there are individual containers for storing the 
following: (a) Two sizes of disposable cups and their 
containers—one size cup for use when giving tablets 
and the other for pouring liquids. The latter cups have 
printed measuring scales on the outer surface. (b) 
Space for keeping large volume medications such as 
mineral oil, milk of magnesia, castor oil, aluminum 
hydroxide gel and others. (c) Alcohol well and 
sponges; a sterile forceps well. (d) Sterile needles. (e) 
Sterile syringes. (f) Used syringes and needles. (g) 
Waste. 

2. Small individual patient drawers for storing 
each patient’s medication separately. Each horizontal 
“shelf” of patient drawers consists of a multiple of 
seven separate drawers and it is possible to have any 
number of these multiples up to seven or a total of 49 
drawers per cart. This flexibility allows the carts to 
be tailored to the number of beds at any particular 
nursing unit. Each drawer is labeled with the room 
and bed designation and has a holder for inserting 
the patient’s name card. Each drawer has a “nesting” 
device so that the medication packages are stacked 
for easy reading of the drug labels. 
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3. Large drawer section which is the lower portion 
of the cart. This area is divided into two equal sec- 
tions vertically with each section containing one seven 
inches high and two 3.5 inches high drawers. The 
three drawers on the left side are used for storing all 
charge and non-charge floor stock items. The seven 
inch drawer on the right, which has a separate lock, 
is used for storing narcotics; it complies fully with all 
regulatory requirements. The remaining two 3.5 inch 
drawers on the right are used interchangeably for hous- 


Nurse checking prepackaged Brewer Medication Box 
label against medication order 


Brewer Drug Station with a 
Storage capacity for 96 
different drugs—8& 
prepackaged units of each 
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ing the narcotics register, extra forms, pens, plastic 
markers for “flagging” the drawer of the individual 
patient who for one reason or another was absent during 
medication rounds, extra supplies of disposable cups, 
storage of items to be returned for credit and ampul 
files. All the drawers used for drug storage contain 
“nesting” liners. The medications are prelabeled and 
tiered so as to minimize errors due to improper identi- 
fication and visibility. 


Brewer Drug Station 

The Brewer Drug Station is an electronically con- 
trolled device which can only be operated after the 
three identification plates are inserted in the plate 
shuttle and an authorized nurse pushes the activator 
button. The device has been constructed so as to make 
it practically burglar-proof. Operation of the device is 
simple, for it has been engineered to do the following: 

1. Store eight packages of each of 96 different medi- 
cations in the standard units. By the addition of more 
“bin units” it is possible to store several hundred drugs 
in one machine. Variants as to the number of pack- 
ages stored and the number of medications offered 
are available. 

2. Deliver any medication stored in the drug station 
by use of the patient’s addressograph plate in com- 
bination with a smaller special drug addressograph 
plate, and an additional nurse’s identification plate. 
The name of the drug, the dosage, the number of 
tablets or ampuls packaged, and the cost and retail 
prices are imprinted on this special drug plate. 
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3. Produce a gummed label and a charge ticket 
each time a transaction is made which has recorded 
on it the patient addressograph plate, the drug ad- 
dressograph plate data, and the nurse’s identification 
plate data. The nurse affixes this label to the delivered 
package of medication. 

4. Record on a tape locked in the Drug Station all 
the data on the two addressograph plates. 

The size of the drug station is such that it can be 
hung on a wall or rested on a base unit. These base 
units are designed to meet varying requirements. Units 
of drawers and/or shelves are available for storing 
charge floor stock or large volume treatment supplies. 
Another type of base cabinet contains a small refrigera- 
tor and another a sink. In short, units are available 
that, in conjunction with the Drug Station all drugs, 
treatments and supplies are housed and refrigeration 
and water provided for the nursing unit. 


Procedure 

An outline of the procedure one follows in the use 
of the Brewer System is necessary before a discussion 
of its effect on the pharmacy, nursing service, and 
accounting office can be made. 

A duplicate addressograph plate is made at the time 
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of the patient’s admission; it is stored in the patient’s 
individual medication drawer. The drug addressograph 
plates are prepared with the same equipment that pro- 
duces the patient’s plate. The drug plates are housed 
in a special drug plate holder in the Drug Station. 

Two Kardex files are maintained—one for recording 
treatments, nursing care, and diets, and another for 
the routine and p.r.n. medications. These are kept at 
the nursing unit desk when not in use with the Drug 
or Treatment Cart. The procedure for the recording of 
treatments, nursing care, and diets is basically similar 
to that for recording routine medications and will not 


be discussed. 


Shortly after the arrival of the patient to the nurs- 
ing unit or after the physician has written his orders, 
the nurse prepares a “routine medication form.” In- 
structions for the use of the medications administration 
record form are printed on the back of the attached 
sample form. The form is then inserted in the routine 
medication Kardex file under the corresponding room 
or bed designation. 

To obtain medication the nurse takes the patient’s 
addressograph plate and inserts it in the magnetized 
plate shuttle of the charge recorder, using her key. She 
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then unlocks the door to the drug plate holders. 
The drug plates are arranged alphabetically in slots 
with an identifying label above each one of the slots. 
The nurse removes the drug plate desired and places it 
next to the patient’s plate in the shuttle provided for 
this purpose. She then inserts her own identification 
plate next to the patient and drug plates. The Drug 
Station is now ready to be used. (The Station cannot 
be activated without all three plates being in position 
in the shuttle.) She inserts a snap-out form consisting 
of the label and the charge ticket above the plates 
in the shuttle and presses the activator button. 

The machine automatically delivers the medication 
requested and simultaneously prints the data from the 
three addressograph plates on the label, the charge 
ticket, and the locked-in recording tape. The nurse 
snaps off the label from the form, drops the charge 
ticket into a slot receptacle in the drug station, affixes 
the label to the package and places it in the patient’s 
drawer. 

Certain unique features assure operational safety 
of the drug station. If more than one drug plate is 
removed from the Drug Station panel or if there is 
a break in the procedure of inserting the two plates in 
the imprinter, the machine ceases operation, and an 
alarm buzzer is sounded and continues until the error 
is rectified. 


When the hour for the giving of medication arrives, 
the assigned nurse consults the routine medication 
Kardex file, notes the check marks on the clock under 
the appropriate hour and goes to the first patient’s 
room to give the medication. She consults the routine 
medication form for the drug to be given at this par- 
ticular hour, and opens the patient’s individual drawer, 
checks the name of the medication again, checks the 
patient’s wrist band to verify that he is the right pa- 
tient and then gives him the medication. 

After the medication is given, the nurse initials 
this transaction in the space allotted. In the case of 
injectable medication the nurse prepares the syringe 
at the bedside of the patient. 

The Lankenau Hospital Pharmacy has removed all 
charge floor stock medications. Henceforth all floor 
stock medications in the cart are non-charge and all 
charge ones are stored in the Drug Station. However, 
procedures for recording charge floor stock medica- 
tions housed in the Drug Cart and the obtaining of 
medications not stored in the Drug Cart or Drug Sta- 
tion or when the patient’s addressograph plate is not 
available have been worked out. 

When narcotics or dangerous drugs are ordered by 
the physician, the nurse in charge relinquishes the 
narcotics key to the nurse who is to give the medica- 
tion. The latter gives the patient the medication and 
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then records the necessary data on the card for the 
particular drug in the narcotics Kardex file. 


Advantages to Pharmacy 

Although the system has been presented here only 
in broad outline with little operational detail, the ad- 
vantages it offers to the pharmacy and nursing services 
seem obvious, and will be discussed separately with 
our analysis to date under each of the three service 
areas of the hospital affected—Pharmacy Service, 
Nursing Service and Administration. 

First, maximum controls over the drugs on each 
nursing unit are maintained. There is standardization 
of medications as to quantity dispensed and packaging. 
A base inventory is provided which facilitates rapid 
checking of unused drugs. The pharmacist, because 
he services each unit, is able to maintain excellent 
control] by checking on a day to day basis the consump- 
tion rate of each medication. 

Second, there is a reduction in work load of the 
pharmacy service. The number of charge slips handled 
daily is reduced to a minimum. There is a reduction 
in the routine individual dispensing of drugs to the 
floors. Less time is spent in the pricing and labeling 
of drugs dispensed. Time spent by the pharmacist in 
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replenishing nursing station supplies is lessened. For 
example, there has been a reduction from 15 minutes 
per nursing unit to 5 minutes—a total daily saving of 
100 minutes per day on the basis of the ten nursing 
units serviced in this study. 

A detailed analysis of a week’s experience (3/13 to 
3/19 inclus.) revealed that 84.8 percent of the charge 
slips for the pharmacy are handled through the Brewer 
Drug Station. The breakdown is as follows: 


Total charge slips handled 1562 
Charges for I. V. and Med. Sci. & Med. Supplies 296 
Charges other than I. V. and Med Sci. 1266 
Charges unable to stock in Brewer Drug Station 193 
Tube charges now in simulated Brewer Drug Station 

or could be currently stocked 175 


Charges currently handled from Brewer Drug Station 898 
Total charges which should be handled through 


Brewer Drug Station 1073 
Total charges excluding Med. Sci., I. V., and 
Med. Supplies 1266 


Percent which can be handled through Brewer 
Drug Station 84.8% 
Another advantage is that inventory is reduced in 


the pharmacy and placed on the floors where it is 
needed. Bookkeeping is reduced. There is proper han- 
dling of narcotics and dangerous drugs. 

Proper charges for all medications given to the 
patient are insured. In 1956, statistical analysis of 
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the test floor (two nursing units) showed a loss of 
$61.75 per day under an inadequate charge floor stock 
system of inventory control. A detailed survey of charge 
losses under a simulated Brewer Drug Station system 
was made from January 24, 1961 through March 17, 
1961—a total of 53 days. The total charge loss for the 
nursing units for this 53 days period totaled $439.40 
or approximately $8.30 per day or $0.83 per nursing 
unit per day. A comparable period in 1960 averaged 
about $21.00 per day per nursing unit or $210 per 
day loss. The total charge loss was approximately 
$11,130 for a total difference of $10,690 from 1960 to 
1961. 


Nursing Service Benefits 


Several time-saving features result from use of this 
system. By use of the new routine medication and 
treatment forms the need for the small medication 
forms and the filling out of charge slips is eliminated. 
This reduces the number of recordings and transposi- 
tions of data from four to two. 

The loss of nursing time for delivery of drugs is 
significantly reduced. Practically all medications are 
stored or easily available on all the nursing units, and 
no time is wasted waiting for drugs to be sent through 
pneumatic tubes or delivered by courier. 

There is reduction of time spent selecting and pour- 
ing each patient’s medication from the drug closet 
and placing it on the medications cart. The constant 
reshuffling and rearrangement of the medications cards 
each time medication rounds are made are eliminated. 
The use of disposable cups instead of medication 
glasses eliminates the time spent washing the latter. 
At the Lankenau Hospital approximately 15 minutes 
are spent washing medication glasses after a major 
medication round, such as at 9 A.M. is completed. 
These 15 minutes, multiplied by the eleven nursing 
stations in the hospital, represent 165 minutes or 234 
hours for nursing time spent doing this unnecessary 
chore. 

The pharmacy service maintains an adequate inven- 
tory of drugs on each floor, thus the nurse does not 
need to spend any time checking her supply of medi- 
cations. Increased efficiency in the preparation of in- 
jectable medications is a result of the ready availability, 
on the Drug Cart, of all the facilities the nurse needs. 

The conclusion derived from a survey of the nurses 
using the Drug Cart as to its time saving features was 
as follows: A medication round that formerly required 
about 30 minutes to complete was finished in about 30 
percent less time; ones that required 45 minutes and 
60 minutes previously had time savings of 40 percent 
and 51 percent respectively. 

Several factors tend to reduce medication errors. 

As opposed to the types of carts currently in use in 
hospitals, this cart reduces to a minimum the chance 
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one patient will receive medication intended for an- 
other, for each patient’s medications are placed in his 
individually assigned drawer. There is clear and easy 
identification of the individual patient’s drawer. 

Each label is machine printed; this insures easy 
legibility and reduction of errors due to poor hand- 
writing. On each label is printed the name of the 
patient, the identification of the nurse, and the name 
and strength of the drug which was used. Since each 
package of medication is clearly prelabeled, easy com- 
parison is made. 

The nurse is able to check quickly and accurately 
each patient’s medications against those listed in the 
Kardex file because of the centralization of his drugs. 
The preparation and pouring of the medications for 
each patient individually makes for more accurate 
checking and re-checking. The nurse can select and 
pour medications with greater concentration away 
from the distractions and inconveniences of the usually 
crowded nursing station. By reducing the number of 
recordings and transpositions from four to two, the 
element of human error is reduced by at least half. 

Better visualization of floor stocks because of the 
tiering and labeling reduces medication errors both 
in the choosing of the proper drug and in returning it 
to its assigned place. Nurses working with the Drug 
Cart during the field trial were unanimous in their 
opinion that the Drug Cart gives nursing service a tool 
for reducing medication errors. 


Administrative Advantages 


The advantages from an administrative point of 
view may be summarized as follows. Charges for all 
medications given are insured. There are fewer late 
charges. Machine recording on charge tickets of the 
data needed for any accounting system assures easier 
and more accurate sorting and posting of the in- 
dividual charges. The Drug Station tape furnishes a 
listing of all charges, the addition of which establishes 
a control total. Thus the possibility of charges not be- 
ing posted is eliminated. 

The Brewer System provides additional benefits of 
a more general nature. It places the medications where 
they are needed on a 24-hour basis. The system, as pres- 
ently envisioned, can be used in all hospitals regard- 
less of size and can be so adapted that, in conjunction 
with and under the supervision of pharmacists, part- 
time or retail, all hospitals can develop a high caliber 
pharmacy service. 

The system, as outlined, is the product of much 
thought and work, and it appears to have great prom- 
ise for the immediate future. It is a possibly radical 
but certainly fresh approach toward promotion of 
cooperation between the pharmacy and nursing serv- 
ices for their mutual benefit, that of the hospital and, 
most important, that of the patient. 
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PROSPECTS FOR 


AUTOMATION 


in handling 
physicians’ medication orders 


PAN AUTOMATIC ELECTRONIC DEVICE for indicating 
physicians’ orders to nurses may completely revolution- 
ize traditional methods of transmitting medication 
orders, and even the dispensing of drugs in hospitals. 
The proposed system named Hospital Indicator for 
Physician Orders (HIPO), is being developed by Mark 
S. Blumberg, M.D., senior health economist at the 
Stanford Research Institute, California. These studies, 


This article has been prepared from information furnished 
by Dr. Mark S. Blumberg. Based largely on “Economic Feas- 
ibility of Automating Selected Hospital Activities,’ March 13, 
1961. Final Progress Report on research conducted May 1959- 
November 1960 with Public Health Service (Grant W-111) 
and California Hospital Association Support. 20 pp. mineo- 
graphed. 

1. Blumberg, M. S.: Hospital Automation: The Needs and 
the Prospects, Hospitals 35:34 (Aug. 1) 1961. 


and related ones,‘ are being carried out by Dr. Blum- 
berg under grants from the U. S. Public Health Service 
and the California Hospital Association. 

One phase of Dr. Blumberg’s study is on medication 
orders and doses on several wards in one-medium sized, 
short-term hospital. A sample of patients was chosen 
who were inpatients on any one of seven days selected 
at eight-day intervals over a two-month period. Separ- 
ate samples were drawn of patients on an adult med- 
ical surgical floor, obstetrical unit, and a pediatric 
ward. The medication work load on sample days was 
determined after a review of records of the number 
and type of medication ordered and given. In all, 350 
patient-days were examined. 

Analysis of the number and types of physician medi- 
cation orders written are shown in Table 1 below. 


Table 1. Physician Medication Orders Written 
Per 100 Patient Days 


ADULT 
MEDICAL- 
Type OF OrDER Suracicau! Pepratric® 
MEDICATION 
Order written, no stop 68.4 143.1 37.5 
Order written, stop written 22.8 49.7 7.8 
Stat order or 1-time (pre-op) 36.8 82.0 43.8 
Stop only written 8.8 4.8 7.8 
Total 136.8 279.6 96.9 


1. Based on 136 patient days. 


2. Floor, labor and delivery rooms, based on 167 patient days. 


3. Based on 64 patient days. 
Source: SRI. 
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Fig. 1. Percent of Drug Orders By Number of Drugs 
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Fig. 2. Percent of Doses Given By Number of Drugs 
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Studies were done in one hospital on the time of 
day that medications were given in several wards. The 
uneven distribution of this work load may be clearly 
seen in Figures 3, 4, and 5. The figures further indicate 
quantitative differences between mandatory doses and 
p.r.n.’s which involve some nurse discretion. 


Preliminary Consideration of an Electronic System 
to Process Medication Records 


Studies indicated that clerical procedures currently 
used to ensure the performance of physicians’ orders 
for patients, particularly medication orders, are ex- 
pensive. Work in other phases suggested that such pro- 
cedures might be facilitated by an electronic data pro- 
cessing system. Consequently, the specifications for such 
a system were considered. 

Dr. Blumberg’s analysis of studies indicated than on 
a medical-surgical ward, physicians wrote 3 orders per 
patient per day and over 5 for obstetric patients. About 
half of these orders were for medications. Every order 
written by a physician initiates action by others on the 
hospital staff. The nursing staff has to administer over 
4 doses per patient per day on a medical-surgical ward 
and over 7 to obstetric patients. Benefits of recent 
rapid advances in medicine can be achieved only if 
physicians’ orders for patient care are properly carried 
out. In the past 30 years, procedures used in hospitals 
to ensure that physicians’ orders for patients are cor- 
rectly executed by the nursing staff have changed very 
little, according to Dr. Blumberg. Most hospitals still 
use a cumbersome system which involves repetitive 
checks by several individuals. These procedures were 
devised in an era when labor resources for the hospital 
were relatively abundant and stable, the variety of 
drugs used was small, and the great portion of nursing 
care was carried out by professional employees. The 
occurrence of medication errors with present proced- 
ures is widely recognized. 

As part of the proposed HIPO system, a prototype 
of a device was developed by SRI engineering staff 
which can match a coded card with a coded patient 
wrist identification tag. This portable battery-operated 
device indicates by a green light when the identity 
number on a card is the same as the identity number 
on a patient bracelet. The procedure is fail-safe insofar 
as blank cards or power failure will not permit a green 
(match) signal. 


Basis of the HIPO System 


The basis of the present system is the medicine card. 
One card is prepared for each medicine given to a pa- 
tient. Research indicates that each patient has 2 to 4 
such cards which must be handsorted at the nursing 
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station almost continually throughout the day. In ad- 
dition, nurses must manually prepare pharmacy requi- 
sitions, charge slips for stock drugs, nurses’ notes on 
medications given, a Kardex record of medication or- 
ders, and a special log of narcotics administered. Hos- 
pital pharmacists spend additional time preparing 
labels for prescriptions in which data are repeated. 

In view of this, the operation of an automatic elec- 
tronic system to take over these and related tasks has 
been conceived and studied. (See Figure 6.) Each hos- 
pital would have a centrally located electronic device 
with a small staff responsible for placing pertinent data 
of the following types in the system: (1) patient char- 
acteristics including working diagnosis, age, hospital 
location, and other relevant attributes; (2) doctors’ 
orders for medication; and (3) standing orders and 
constraints in the use of drugs. 

According to Dr. Blumberg, the HIPO system would 
accomplish the following: 


1. It would provide a method for physicians to record 
their hospital orders for patient care by some mean; 
other than longhand. Physicians’ handwriting is no- 
toriously bad and it appears possible to use other tech - 
niques such as a check list for more accuracy and 
uniform terminology. One possible format for such a 
record is shown in Figure 7. Studies show, that a list 
of only the 40 most-ordered drugs could include 90 
percent of medication orders written by physicians on 
a given medical-surgical floor. (See Figure 1.) 


2. It would automatically review physician orders 
for a given patient in respect to prior orders and offi- 
cial standing orders. In most hospitals, numerous stand- 
ing or automatic orders are in force at a given time. 
Although these orders almost always originate from a 
physician or group of physicians, the means for dis- 
seminating them and ensuring their accomplishment is 
generally very irregular and subject to error. For ex- 
ample, some of these orders may be placed on the 
bulletin board at the nursing station; others are in 
standard manuals which are not always up to date 
or consulted; others may be transmitted by a tag or 
other nonverbal markings on the patient’s chart. 

One key service which nurses are supposed to pro- 
vide the physician is a review of his orders, particularly 
for medications, in terms of their consistency with other 
orders and the patient’s condition. This is all but im- 
possible for nurses at present because of the variety of 
drugs available and the rapid changes in their nomen- 
clature and popularity. Most hospitals have expert 
committees of physicians who are in a position to 
evolve standards for new drugs and their use in hos- 
pitals, but the present system does not readily permit 
each new order for a drug to be checked against these 
standards. 


3. It would print an individualized work order at 
the proper time for nurses which gave the patient’s 
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Fig. 6. Hospital Indicator for Physician Orders 


cle Fig. 7. Physician Order Card 
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name, the medication, dose, route, and time and date 
due. An illustrative example of such a work order card 
is shown in Figure 8. A continuous signal would indi- 
cate unfilled work orders. Use may be made of an auto- 
matic dispenser to provide the nurse with suitably 
labeled single doses of medication at appropriate times. 
Despite the diversity of drugs in use, studies indicate 
that a dispenser with only 40 different drugs could pro- 
vide for three-fourths of the doses given on a medical- 
surgical ward. (See Figure 2.) 

4. It would be used with a portable device to com- 
pare a patient’s identification tag with the name on 
the nurse’s medication work order. The device could 
even record whether or not a nurse bothered to pos- 
itively identify the patient by use of the device. 

5. It would control drug inventory at the nurses’ 
station to ensure that sufficient medications and related 
supplies are available to carry out obligations. This 
procedure would be related to the medication dispenser. 

Virtually all drugs on the ward would be stock drugs 
which would reduce the wastage inherent in having 
individual prescriptions for each patient. 


6. It would provide records and summaries of clini- 
cal and administrative value. For example, physicians 
could be given cumulative dose data on patients, a list 
of orders which require renewal, and a more accurate 
chronologic list of what medications and procedures 
were performed on his patients. The nurse could have 
a better chance to plan for her work load. Narcotics 
records which are now so laboriously kept by nurses 
would be included in the over-all record system. Pa- 
tients could also be billed automatically for medica- 
tions on a basis of amounts consumed rather than or- 
dered. The administrator could have useful statistics 
on the number and type of medications and other 
services being given at various locales and to different 
types of patients. Even the midnight census could be 
prepared automatically and related census data could 
be continually available. 


7. It may also be feasible to extend the HIPO sys- 
tem to record and indicate other physicians’ orders 
such as those for diets, X-rays, operations, and labora- 
tory procedures in addition to those for medications. 


These are some of the things which appear possible 
from Dr. Blumberg’s basic studies on the feasibility of 
utilizing electronic computer devices to the handling 
of physicians’ medication orders. The emphasis thus 
far in Dr. Blumberg’s research has been to explore 
the economic feasibility of using computer devices to 
automate selected hospital activities. While no equip- 
ment has been built thus far, his studies show that 
several general purpose computers could be utilized 
if suitable procedures can be devised for the input 
and output of information. Dr. Blumberg has recently 
been awarded an additional grant from the U. S. 
Public Health Service for continuation of his studies. 
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Therapeutic Trends 


edited by WILLIAM JOHNSON, Bronson Methodist Hospital, Kalamazoo, Michigan 


Fluphenazine In Private Psychiatric Practice 


Fluphenazine (a trifluoromethyl hydroxyethyl piper- 
azine propyl derivative of phenothiazine) is one of 
the most potent of the phenothiazines. It has rapid 
and sustained tranquilizing actions and other phar- 
macological properties characteristic of this group of 
compounds. Laura Morrow treated 174 patients in 
this study and reported the results in Am. J. Psychiat. 
117:1031 (May) 1961. Patients presented such con- 
ditions as confusion, delusions, hallucinations, ideas of 
reference and also anxiety, tension and depression. 
Most had received previous psychiatric therapy, some 
had had electroshock, and some had had tranquilizing 
drugs. Fluphenazine was administered either intra- 
muscularly or orally. The usual dose ranged from 0.5 
mg. to 2.5 mg. once or twice daily. Treatment lasted 
from one to 24 weeks, the majority being at least 2 
months. Of the 167 patients evaluated, 70 percent 
showed a satisfactory response with complete or almost 
complete disappearance of the symptoms for which 
they had presented themselves for treatment. The drug 
proved to be especially helpful in facilitating psycho- 
therapy. Some side effects were noted and in most cases 
could be controlied by reduction of dose or addition of 
methanesulfonate. Fourteen of the patients had to be 


discontinued because of untoward side effects. 
Ricuarp H. HARRISON 


Antihypertensive Benzothiadiazine Derivatives 
Devoid Of Diuretic Activity 


Rubin et al. report the synthesis of compounds of 
the 1,2,4-benzothiadiazine-1,1-dioxide series in Science 
133:2067 (June 30) 1961. The first compound of this 
series, 7-chloro-3-methyl-1,2,4-benzothiadiazine-1 ,1-di- 
oxide (Compound I) when administered experimental- 
ly to renal hypertensive dogs in oral doses of 5 mg./ 
Kg. per day caused a gradual fall in blood pressure 
without evidence of diuresis. Upon withdrawal of the 
drug, the blood pressure returned to approximately pre- 
treatment levels in 3 to 6 days. Chemically, Compound 
I differs importantly from the diuretic 1,2,4 benzothi- 
adiazine-1,1-dioxides in being devoid of the benzenoid 
sulfamyl group. Further experiments have indicated 
that other compounds of this type and other classes 
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of compounds which differ from known diuretic sul- 
fonamides in that the sulfamyl group is replaced by 
hydrogen, alkyl, halogen, trifluoromethyl, or the like, 
demonstrate a similar antihypertensive activity separ- 
ate from diuretic action. An extensive series of these 
compounds are being synthesized and biologically eval- 


uated. 
WILLIAM E. JOHNSON 


A New Corticosteroid, Fluprednisolone 


A new corticosteroid, 6-alpha-fluro-prednisolone (flu- 
prednisolone), has been administered to 72 patients 
with a variety of illnesses for which corticoids were 
felt to be indicated. Fluprednisolone has proved to be 
a potent anti-inflammatory and anti-allergic steroid. 
Hyperglycemic-eosinopenic assay in man has shown 
fluprednisolone to be approximately 10 times more 
potent than hydrocortisone, or 2.5 times more potent 
than prednisolone on a milligram basis. Side effects 
have been minimal, and generally those characteristic 
of the newer prednisteroids. Although the results of 
the preliminary study have been encouraging, Mc- 
Mahon and Gordon reporting in the Wisconsin Med. 
J. 60:291 (May) 1961 believe that further experience 
with this drug will be necessary before any definite 
conclusions can be formed as to its therapeutic ad- 
vantages. The fluprednisolone was supplied by the 
Upjohn Company as Alphadrol. 


Sytvia SCHMIDT 


Ice Water As Treatment Of Burns 


In each of 100 cases, pain was immediately re- 
lieved and the extent of redness and blistering was 
visibly reduced when patients with burns of all de- 
grees involving less than 20 percent of the body sur- 
face were treated with immersion in baths of ice water 
or by applying ice-cold compresses as promptly as pos- 
sible. Shulman reports in J. Am. Med. Assoc. 173:1916 
(Aug. 25) 1960, that this treatment evidently sup- 
presses the pathological chain of events that follows 
a burn. Local cooling was continued for several hours, 
until pain no longer returned when the part was taken 
out of the bath. No infections were reported in patients 


treated within one hour after the burn. 
Kenneth W. HUCKENDUBLER 
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Akineton 


GENERIC AND CHEMICAL NAMES: Biperiden; 1-bicycloheptenyl- 
1-phenyl-3-piperidino-propanol-1. 

INDICATIONS: An anticholinergic agent with weak visceral 
atropine-like effect and strong nicotinolytic activity. In- 
dicated in Parkinson’s disease, drug-induced extra- 
pyramidal disturbances, and in spastic disorders not re- 
lated to parkinsonism (multiple sclerosis, spinal cord 
injury, cerebral palsy). 

SIDE EFFECTS: Primarily dry mouth and blurred vision; others 
include mild gastric disturbances, decreased urinary 
flow. Absentmindedness, confusion and delusions are 
rare. 

PRECAUTIONS: Caution should be observed in patients with 
glaucoma and epilepsy. 

posaGE: For Parkinson’s disease: 1 tablet (2 mg.) orally 
three to four times a day. For drug-induced extrapy- 
ramidal disorders: 1 tablet (2 mg.) orally one to 
three times a day; or 2 mg. intramuscularly repeated 
every half hour until resolution of the symptoms is 
effected and not more than 8 mg. in 24 hours. For 
other disorders of the extrapyramidal symptoms 
(choreas, spasmodic torticollis, etc.): Y% to 1 tablet 
(1 to 2 mg.) three to four times a day; or 5 mg. 
intravenously given very slowly and may be repeated 
once in 24 hours. This drug can be administered in 
conjunction with all agents employed in the treatment 
of parkinsonism, including atropine and antihistamines. 

PREPARATIONS: Aqueous solution in 1.4 percent sodium 
lactate solution (with no added preservative) for in- 
jection, each ml. containing 5 mg. biperiden lactate, 1 
ml. ampuls; 

Tablets, scored, containing 2 mg. biperiden hydro- 
chloride. 

PACKAGING: Boxes of 6 ampuls. Bottles of 100 and 1000 
tablets. 

MANUFACTURER: Knoll Pharmaceutical Company. 


Capla 


GENERIC AND CHEMICAL NAMES: Mebutamate; 2-methyl-2- 
sec-butyl-1,3 propanediol dicarbamate. 

INDICATIONS: For control of hypertension, either alone in 
mild cases, or with diuretics or peripherally acting 
hypotensive agents in more severe cases. Structurally 
and pharmacologically related to meprobamate, except 
‘that it has a marked hypotensive effect. 

SIDE EFFECTS: Occasional light-headedness or drowsiness. 

DOSAGE: One tablet (0.3 Gm.) 3 or 4 times daily, before 
meals and at bedtime, or as required for the individual 
situation. Onset of action occurs 15 to 30 minutes after 
administration and the therapeutic effect lasts 4 to 6 
hours. 

PREPARATION: Tablets containing 0.3 Gm. mebutamate. 

PACKAGING: Bottles of 100 tablets. 

SUPPLIER: Wallace Laboratories. 


Spartase 


CHEMICAL COMPOSITION: Potassium and magnesium salts of 
aspartic acid. 
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INDICATIONS: Management of fatigue, whether or not as- 
sociated with functional or organic disease. Not intended 
to supplant specific treatment or accompanying organic 
disease or to replace potassium. 

SIDE EFFECTS AND CONTRAINDICATIONS: Nausea, abdominal 
discomfort and diarrhea are noted occasionally, but may 
be minimized by administration after meals. No known 
contraindications yet. 

DOSAGE: Adult dose is two 500 mg. tablets after the morning 
and evening meals. Subjective clinical improvement 
may be noted after four days of therapy. 

PREPARATION: Tablets containing 250 mg. potassium aspartate 
and 250 mg. magnesium aspartate. 

PACKAGING: Bottles of 100 tablets. 

SUPPLIER: Wyeth Laboratories. 


Torecan 


GENERIC AND CHEMICAL NAME: Thiethylperazine maleate; 2- 
) -propyl- 
1’) phenothiazine dimaleate. 

INDICATIONS: For prophylactic and therapeutic treatment of 
nausea and vomiting from various causes, such as preg- 
nancy; labyrinthine disturbances; inflammatory and 
non-inflammatory conditions such as influenza, uremia, 
drug toxicity, alcoholism, carcinoma, hepatitis, peptic 
ulcer, cirrhosis, gastroenteritis, meningitis and _ biliary 
diseases; postoperative nausea and vomiting; radiation 
and nitrogen mustard therapy; migraine and tension 
headaches. 

DOSAGE: Oral: Average, 1 tablet (10 mg.) 3 times daily. 
(Range, 2 to 6 tablets daily.) Intramuscular: Average, 
10 mg. to 20 mg. daily. 

SIDE EFFECTS AND CONTRAINDICATIONS: Drowsiness and/or 
dryness of the mouth may occur with doses above 30 
mg. daily. While no hepatic, hematopoietic or renal 
toxicity has been reported, these reactions may occur 
with the phenothiazine group. Orthostatic hypotension 
may be manifested at higher dose levels. Contraindi- 
cated in severely depressed or comatose states from any 
cause. In excessive doses it may produce extrapyr- 
amidal stimulation with the varied symptom complex 
characteristic of this complication. Ampuls are recom- 
mended for intramuscular use only. 

PREPARATIONS: Tablets, 10 mg.; and ampuls, 2 ml., 5 mg./ml. 
(Inactive ingredients, per ml.: sodium metabisulfite 
0.25 mg., sodium bicarbonate 1.0 mg., propylene glycol 
50 mg., and water for injection q.s.). 

PACKAGING: Bottles of 100 tablets. Boxes of 12 and 100 am- 
puls. 

SUPPLIER: Sandoz Pharmaceuticals. 


Vi-Drape Surgical Film 


COMPOSITION: Pre-sterilized plastic sheet in sealed rolls. 

INDICATIONS: To isolate the patient’s skin from the surgical 
wound and maintain an aseptic field during surgery. 

PREPARATIONS: Pre-sterilized, sealed rolls of Vi-Drape Surgi- 
cal Film in a regular (24” x 42”) and a smaller 
(24” x 18”) size. 

PACKAGING: 12 rolls in a box. 

SUPPLIER: Aeroplast Corporation. 
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> Because law is a complex specialty made so 
because of the existence of a set of Federal laws, 
50 sets of state laws, and many county and 
municipal laws and regulations, the author of the 
column strongly recommends that when specific 
legal questions arise, one should always consult 
an attorney, competent in the local law. 


P on APRIL 22, 1961, THE GOVERNOR OF NEW YORK 
STATE signed into law the following bill which is of 
special interest to all hospital administrators, physicians 
and pharmacists. Should your state hospital and hos- 
pital pharmacy associations be concerned about the 
legality of the formulary system as recommended by the 
American Hospital Association and the AMERICAN So- 
ciety OF HospiTAL PHARMACISTS, it is strongly recom- 
mended that the respective legislative committees of 
these two groups be made familiar with this New York 
statute in connection with their studies and legislation 
program. It may well be that this statute lends itself to 
the needs of your area and might well be considered 
for legislative action in your state. 


An Act 
To amend the penal law, in relation to the 
supplying of drugs under generic or nonproprie- 
tary names by hospital pharmacies in certain 
cases. 


The People of the State of New York, represented in 
Senate and Assembly, do enact as follows: 


Section 1. Section seventeen hundred forty-two of the penal 
law, as amended by chapter one hundred ninety-two of the 
laws of nineteen hundred forty, is hereby amended to read 
as follows: 


1742. Omitting to label drugs, or labeling drugs wrongly. 
Any person who, in putting up any drug, medicine, or food 
or preparation used in medical practice, or making up any 
Prescription, or filling an order for drugs, medicines, food 
or preparation puts any untrue label, stamp or other designa- 
tion of contents upon any box, bottle or other package con- 
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THE LAW 


and hospital pharmacy 


edited by GEORGE F. ARCHAMBAULT 


taining a drug, medicine, food or preparation used in medical 
practice, or substitutes or dispenses a different article for or 
in lieu of any article prescribed, ordered, or demanded; or 
puts up a greater or less quantity of any ingredient specified 
in any such prescription, order or demand than that pre- 
scribed, ordered, or demanded, or otherwise deviates from the 
terms of the prescription, order, or demand by substituting 
one drug for another, is guilty of a misdemeanor; provided, 
however, that, except in the case of physician’s prescriptions, 
nothing herein contained shall be deemed or construed to 
prevent or impair or in any manner affect the right of an 
apothecary, druggist, pharmacist or other person to recom- 
mend the purchase of an article other than that ordered, 
required or demanded, but of a similar nature, or to sell 
such other article in place or in lieu of an article ordered, re- 
quired or demanded, with the knowledge and consent of the 
purchaser. Upon a second conviction for a violation of this 
section the offender must be sentenced to imprisonment, for 
a term of not less than ten days nor more than one year, 
and to the payment of a fine of not less than ten dollars nor 
more than five hundred dollars. The third conviction of a 
violation of any of the provisions of this section, in addition 
to rendering the offender liable to the penalty prescribed by 
law for a misdemeanor, shall forfeit any right which he may 
possess under the law of this state at the time of such con- 
viction, to engage as proprietor, agent, employee or other- 
wise, in the business of an apothecary, pharmacist, or druggist, 
or to compound, prepare or dispense prescriptions or orders 
for drugs, medicines or foods or preparations used in medical 
practice; and the offender shall be by reason of such convic- 
tion disqualified from engaging in any such business as pro- 
prietor, agent, employee or otherwise or compounding, pre- 
paring or dispensing medical prescriptions or orders for 
drugs, medicines, or foods or preparations used in medical 
practice. 

The provisions of this section shall not apply to the practice 
of a practitioner of medicine who is not the proprietor of a 
store for the dispensing or retailing of drugs, medicines and 
poisons, or who is not in the employ of such a proprietor, 
and shall not prevent practitioners of medicine from supplying 
their patients with such articles as they may deem proper, 
and except as to the labeling of poisons shall not apply to 
the sale of medicines or poisons at wholesale when not for 
the use or consumption of the purchaser, provided, however, 
that the sale of medicines or poisons at wholesale shall con- 
tinue to be subject to such regulations as from time to time 
may be lawfully made by the board of pharmacy or by any 
competent board of health. 


The provisions of this section shall not apply to a hospital 
pharmacy which prepares a formulary containing the brand 
names and the generic names of drugs and of manufacturers 
which it stocks, provided that it furnishes a copy of such 
formulary to each physician on its staff and the physician 
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signs a statement authorizing the hospital to supply the drug 
under any generic or nonproprietary name listed therein and 


in conformity with the regulations of the commissioner of 


education. 
This Act shall take effect immediately. 


To indicate the lack of understanding that exists 
relative to the formulary system, there appears below, 
in full, the April 7, 1961, letter of the Executive Sec- 
retary of the Pharmaceutical Society of the State of 
New York (written 15 days prior to the passage of the 
Bill). Mr. Gesoalde has given permission for the publi- 
cation of this letter, and states further, that the New 
York Society “shall be working for the repeal of the 
measure at the 1962 Session of the Legislature.” This 
again points out our lack of good communications with 
community practitioners and their association leaders. 
We know that the formulary system is not “substitu- 
tion” in any sense of the word. New York hospital 
pharmacists, like many of the rest of us, need to circu- 
late more freely the information found in the “State- 
ment of Guiding Principles on the Operation of the 
Formulary System,” as it appeared in the Journal of 
the American Hospital Association, Hospitals (October 
16, 1960) and in the AMERICAN JoURNAL OF HospPITAL 
Prarmacy (October, 1960). 


Mr. Gesoalde’s letter follows: 


April 7, 1961 


Honorable Robert McCrate 
Counsel to the Governor 
Executive Chamber 

State Capitol 

Albany 1, New York: 


RE:S. Int. 1941 Print 2028, 2750 
Mr. Daniel G. Albert 


Dear Mr. McCrate: 


We have received notice of this bill being sent to the 
Governor, and by all indications it seems to be a “30 Day” 
bill. The effects of this bill are far reaching on both pharm- 
acy and the protection of the public health, and therefore, 
we have taken the liberty of writing this letter so that the 
Governor may receive the comments and recommendations of 
the pharmacists of this State on this highly important bill. 


The effect of this bill is to “legalize” a practice so danger- 
ous to the public health that it almost defies description— 
the practice is termed Substitution. 


This practice is illegal under federal law (the Durham- 
Humphrey Amendment to the Food, Drug and Cosmetic 
Law) and under the law of the State of New York (Article 
137 of the Education Law). It is considered an “unprofes- 
sional act” by the Commissioner of Education (Regulations 
of the Commissioner of Education, Section 57, subdivision 
6), and is universally recognized by the medical and phar- 
maceutical professions as an evil and dangerous usurpation 
of the physician’s duties and responsibilities to prescribe. 


The law provides that substitution may only be sanctioned 


when the pharmacist receives specific authorization on an 
individual prescription, and must note on that prescription 
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the “facts of the substitution, and the date, time and manner 
in which the authorization for substitution was given to the 
pharmacist by the prescriber.” (Regulations of the Commis- 
sioner of Education, Section 57, (6).) 


The entire purpose and spirit of these provisions is the 
protection of the public health by allowing unauthorized 
change only in instances of impending need. 


For some few years, certain hospital interests have made 
attempts to have these public health requirements softened, 
but the people and agencies charged with the responsibility 
of protecting the public health have clearly indicated that 
these important provisions must not be relaxed. 


These hospital interests are not guided by physicians or 
pharmacists. They are a few “hospital administrators” or 
“directors” —businessmen—running certain hospitals, clinics, 
maternity homes and nursing homes. These directors have only 
one guiding light — the beacon of economics. Choice of 
whether a physician wishes to give the hospital the right to 
substitute is not in the physician’s hands. If he wants to 
practice at that hospital, he must give them that privilege. 


These lay directors, in their quest for economic “savings,” 
often lose sight of the public health factors. It is these men 
who are prone to purchasing drugs on price alone—drugs 
of questionable quality—as opposed to purchasing drugs of 
the best quality for the patients of their institutions. 


Now, through the subterfuge of placing an exemption in 
the Penal Law, these interests in the hospital field seek to 
circumvent the judgment of the health professions and their 
regulatory agencies by a contractual formulary. This would 
allow the heinous practice of substitution to be carried on by 
people who, oftimes, are not even qualified to dispense drugs 
in the first place. 


This formulary also brings up the question of class leg- 
islation. Hospitals would be exempt from criminal prosecu- 
tion for substitution (and, perhaps, even civil suit) while the 
retail pharmacist doing the same act would be both criminally 
and civilly liable. If sound argument showing how the public 
health would be better protected by such class legislation 
could be presented, we would be the first to support it. How- 
ever, the only reason for this class legislation is an economic 
one, and this we must abhore. 


To allow this bill to become law would be to sidestep the 
recommendations and considerations of those who can have 
only one guiding light—the beacon of the protection of the 
public health. It would be a surrepetitious surrender to the 
economic interests of a few hospitals—a surrender with far- 
reaching implications and dangers to the practice of Good 
Medicine, Good Pharmacy and, most important, to the Pub- 
lic Health. 


The Pharmaceutical Society of the State of New York, 
therefore, respectfully requests and recommends that the 
Governor veto this bill in the interest of the Public Health. 


Sincerely, 
S. GESOALDE, 
Executive Secretary 


The Pharmaceutical Society of the 
State of New York 


Albany, New York 


Epiror’s Note: I am greatly indebted to Mr. Louis P. 
Jeffrey, pharmacist-in-chief, Albany Medical Center Hospital, 
Albany, New York, and to Mr. Nicholas Gesoalde, executive 
secretary of the Pharmaceutical Society of the State of 
New York, for the material in this month’s column. 
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Second Specralized Instrtute on Hospital Pharmacy 


CHICAGO, NOVEMBER 6 - 8 


® RATIONAL DRUG THERAPY is a phrase which has been 
associated for some time with hospitals, their medical 
staffs and the practice of hospital pharmacy. According 
to authorities, the basis for a rational drug therapy pro- 
gram is the objective evaluation, selection and use of 
medicinal agents in the hospital. 

To assist pharmacists to participate more effectively 
with hospital medical staffs in their efforts to achieve 
rational drug therapy, the Second Specialized Institute 
on Hospital Pharmacy will have as a central theme— 
“Hospital Pharmacy and Rational Drug Therapy.” The 
Institute will be conducted by the American Hospital 
Association on November 6-8, 1961 at the A.H.A. 
Headquarters in Chicago, Illinois, in cooperation with 
the American Pharmaceutical Association and the 
AMERICAN Society OF HospiTAL PHARMACISTS. 

The Institute is designed to provide the following 
daily: (a) lecture — dealing in theory and general 
principles, (b) study groups — providing opportunity 
for small group discussions, and (c) seminar — offer- 
ing a means for summarizing the study group dis- 
cussions, 

The complete program will be directed by a Co- 
ordinating Chairman who will be assisted by a number 
of Study Group Leaders. Lectures will be presented 
by organized experts and will serve as the basis for each 
day’s discussion. 

Active participation by institute registrants will be 
required in the majority of the sessions and pre-insti- 
tute reading assignments are contemplated. 


Program and Faculty 


Selected to serve as Coordinating Chairman is John 
G. Adams, Ph. D., formerly dean of Duquesne Uni- 
versity School of Pharmacy, and currently professor 
of pharmacology and coordinator of pharmacological 
research, University of Connecticut, Storrs, Connecti- 
cut. 

Serving as guest lecturers are Theodore R. Sherrod, 
M. D., professor of pharmacology, College of Medicine, 
University of Illinois, Chicago; Chauncey D. Leake, 
Ph. D., assistant dean and professor of pharmacology, 
College of Medicine, Ohio State University, Columbus; 
and Edmund D. Pellegrino, M. D., professor of medi- 
cine, chairman of the Department of Medicine, Medi- 
cal Center, University of Kentucky, Lexington. 

Study group leaders who will assist the coordinating 
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chairman by directing the discussicns and by participat- 
ing in the daily seminar are: Grover C. Bowles, Baptist 
Memorial Hospital, Memphis, Tennessee; Edgar N. 
Duncan, USPHS Hospital, Chicago, Illinois; Winston 
J. Durant, University Hospital, University of Wiscon- 
sin, Madison, Wisconsin; Don E. Francke, University 
Hospital, University of Michigan, Ann Arbor, Michi- 
gan; Walter M. Frazier, Springfield City Hospital, 
Springfield, Ohio; Leo F. Godley, Harris Hospital, 
Fort Worth, Texas; F. Regis Kenna, American Hos- 
pital Association and University of Chicago Clinics, 
Chicago, Illinois; Clifton J. Latiolais, Ohio State Uni- 
versity tlealth Center, Columbus, Ohio; Joseph A. 
Oddis, AMERICAN Society oF HospiTaL PHARMACISTS 
and American Pharmaceutical Association, Washing- 
ton, D. C.; and Paul F. Parker, University Hospital, 
University of Kentucky Medical Center, Lexington, 
Kentucky. 

Three specific topics will be discussed during the 
three-day period, a single topic serving as the theme 
for each day. The three topics are: Clinical Evaluation 
of Drugs, Critical Analysis of Drug Literature, and 
Role of the Hospital Pharmacist in Rational Drug 
Therapy. 


Registration 


Early registration is recommended. A program pre- 
view including an application form for registration has 
been mailed to all active members of the Socrety. 
Those wishing to attend should complete the form and 
return it to the American Hospital Association as soon 
as possible. Arrangements for housing have been com- 
pleted with the Lake Tower Motel, located several 
blocks from the A.H.A. Headquarters. Further in- 
structions pertaining to housing will be provided by 
the American Hospital Association after registrants 
have been notified of acceptance to attend the In- 
stitute. 


THE ILLINOIS society of Hospital Pharmacists is 
arranging a reception for Sunday evening, November 
5, 1961, from 4:00 to 9:00 P.M., at the Lake Tower 
Motel. This will provide registrants an opportunity 
to become acquainted and to meet members of the 
faculty. 
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John W. Webb 


Louis P. Jeffrey 


1961-1962 ASHP Officers Named 


Louis P. Jeffrey, director of pharmacy service at 
Albany Medical Center Hospital, Albany, New York, 
has been elected President of the AMERICAN SoclETY 
oF HospitaL Puarmacists for the 1961-1962 term. 
The Vice-President-Elect is John W. Webb, director of 
pharmacy at Massachusetts General Hospital and 
Massachusetts Eye and Ear Infirmary, Boston. Sister 
Mary Berenice, S.S.M., director of pharmacy service 
at the St. Mary’s Group of Hospitals, St. Louis, Mis- 
souri and director of the hospital pharmacy internship 
program in these hospitals, has been re-elected Treas- 
urer for a three-year term beginning with the 1961 
Annual Meeting. The Secretary, who is nominated by 
the ASHP Executive Committee and elected by the 
House of Delegates, is Joseph A. Oddis who was elected 
to serve for a three-year term beginning with the 1960 
Meeting. 

The President-Elect, Louis P. Jeffrey, has served the 
national organization over a period of several years. 
He has been a member of the Executive Committee 
since 1958, serving the first two years as Chairman of 
the Committee on Membership and Organization and 
is currently serving as Chairman of the Committee on 
Resolutions. Locally, he has been active in the New 
York State Council of Hospital Pharmacists of which 
he is now serving as President and he was also President 
of the Northeastern New York Society of Hospital 
Pharmacists from 1956 to 1959. He is Editor of The 
Bulletin, official publication of the Northeastern New 
York Society. He has also participated in several in- 
stitutes on hospital pharmacy, ASHP Annual Meetings, 
and meetings of the American Association for the 
Advancement of Science. 
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The Vice-President-Elect, John W. Webb, is pres- 
ently serving as the Chairman of the ASHP Com- 
mittee on Laws, Legislation, and Regulations. Locally, 
he is President of the Massachusetts Society and a 
Past-President of the New England Council of Hospital 
Pharmacists. He earlier served as President of the 
Connecticut Society when he held the position as chief 
pharmacist at Hartford Hospital in Hartford, Connect- 
icut. He has participated in institutes and ASHP An- 
nual Meetings and is the author of a number of papers 
which have appeared in professional journals. 

Sister Mary Berenice has had long experience on the 
ASHP Executive Committee, having been elected to 
the position on two previous occasions. She has also 
served as Chairman of the Committee of Minimum 
Standards. 

The officers named above, with the exception of the 
Secretary, will be installed during the ASHP Annual 
Meeting to be held in connection with the Convention 
of the American Pharmaceutical Association in Las 
Vegas during the week of March 25, 1962. 

The ballots for the recent election were counted by 
a Board of Canvassers appointed by President Jack 
Heard. Included on the Board were Robert A. Statler, 
Veterans Administration, Department of Medicine and 
Surgery, Washington, D. C.; Ugo F. Caruso, Fairfax 
Hospital, Falls Church, Virginia; Franklin D. Cooper, 
George Washington University Hospital, Washington, 
D. C.; and Robert E. Lawson, University Hospital, 
University of Maryland, Baltimore, Maryland. 

The present officers of the AMERICAN SOCIETY OF 
HospiraL PHARMACISTS, who will continue to function 
until the Annual Meeting in March are: President Jack 
S. Heard, San Francisco, Califarnia; Vice-President 
Gerard J. Wolf, Mercy Hospital, Pittsburgh, Pennsyl- 
vania; Secretary Joseph A. Oddis, Washington, D. C.; 
and Treasurer Sister Mary Berenice, St. Louis, Mis- 
souri. 


Archambault is President-Elect of A.Ph.A. 


Georce F. ARCHAMBAULT, immediate past chair- 
man of the A.Ph.A. Council, pharmacy liaison officer 
to the Office of the Surgeon General of the U. S. 
Public Health Service, and chief of the pharmacy 
branch, Division of Hospitals, U. S. Public Health 
Service, Washington, D.C., is President-Elect of the 
American Pharmaceutical Association. Dr. Archam- 
bault is also a Past President of the AMERICAN SOCIETY 
oF HospiTaAL PHARMACISTS. 

Practicing pharmacists J. Curtis Nottingham of 
Williamsburg, Virginia, and Lee E. Eiler of Dayton, 
Ohio, have been elected to serve as first and second 
vice presidents, respectively, during 1962-63. 

Councilors elected to a three-year term commencing 
at the conclusion of the 1962 annual meeting are 
Grover C. Bowles, Jr., of Memphis, Tennessee; Robert 
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A. Hardt of Chicago, Illinois; and Frederick D. Lascoff 
of New York, New York. 

The officers elected will be installed at the conclu- 
sion of the A.Ph.A. annual meeting in Las Vegas, 
Nevada, the week of March 25, 1962. The present 
officers of the A.Ph.A. who will continue to serve 
through the annual meeting next year are J. Warren 
Lansdowne of Indianapolis, Indiana, president; Ru- 
dolph H. Blythe of Philadelphia, Pennsylvania, first 
vice-president; and Noel E. Foss of Baltimore, Mary- 
land, second vice-president. 

Officers of the American Pharmaceutical Associa- 
tion are elected in a mail ballot by all active members 
in good standing, and the votes are counted by a 
Board of Canvassers appointed by the President. The 
Board of Canvassers, consisting of Chairman James 
O. Hubbard, Jr., Richmond, Virginia, R. David Allen 
of Arlington, Virginia, and Kenneth E. Hanson of 
Washington, D.C., met at A.Ph.A. Headquarters on 
Wednesday, August 30, 1961, to certify the results of 
the record vote. 

The Honorary President of the A.Ph.A. is elected by 
the House of Delegates annually, and the Secretary and 
Treasurer are elected triennially by the House of Dele- 
gates. Heber W. Youngken, Sr., of Boston, Massachu- 
setts, currently serves as Honorary President, while 
William S. Apple of Washington, D. C., was elected 
Secretary and Hugo H. Schaefer of Yonkers, New 
York, was elected Treasurer for a three-year term at 
the 1959 annual meeting. 


> Dr. Mapison V. Brown, formerly director of the 
Department of Professional Services and secretary of 
the Council on Professional Practice of the American 
Hospital Association, has recently assumed increased 
responsibility for the development and coordination of 
the Association’s total program. He is an associate 
director of the AHA and is head of the Collaborative 
Research in Hospital Planning. 

Replacing Dr. Brown as director of the Department 
of Professional Services and secretary of the Council 
on Professional Practice is Dr. Richard J. Ackart form- 
erly executive director of the Virginia Blue Cross-Blue 
Shield, Richmond. 


THe ANNuAL Wisconsin Puarmacy INSTITUTE 
will be held at the University of Wisconsin, Madison, 
on October 25-28. Pre-institute activities begin on 
Wednesday with an open house at the School of Phar- 
macy. Institute sessions are scheduled on Thursday and 
Friday with social activities during the evenings. On 
Saturday, registrants will attend the Wisconsin vs. 
Ohio State football game with a homecoming party on 
Saturday evening at the Madison Inn. 

The program and registration forms are available 
from the University of Wisconsin Extension Services 
in Pharmacy, 301 Pharmacy Building, Madison. 
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> THE AMERICAN COLLEGE OF APOTHECARIES will 
hold its Annual Convention at the Jack Tar Hotel in 
San Francisco, September 20 - October 2, 1961. Phar- 
macists attending the Convention will meet on Satur- 
day, September 30 at the University of California 
Medical Center where the program will draw on mem- 
bers of the staff as speakers. There will also be a tour 
of the facilities of the Center as well as examination of 
exhibits in the College of Pharmacy. On Sunday after- 
noon, members of the College will tour a number of 
outstanding prescription pharmacies in the San Fran- 
cisco area. 


P Douctas L. Vivian, chief pharmacist at the Hurley 
Hospital in Flint, Michigan, is the recipient of a Ciba 
Citation of Merit plaque for his interest and work 
which resulted in the establishment of  Flint’s 
Poison Control Center. The award, established by Ciba 
Pharmaceutical Products, Inc., Summit, New Jersey, 
honors outstanding professional and community services 
in the field of pharmacy. The presentation was made by 
Zygmunt A. Hoffman, Ciba district manager, Detroit 
and Herman Radtke, Ciba professional service repre- 
sentative, Flint. 


Rosenbluth Receives Degree and Certificate of Residency 


Sidney A. Rosenbluth recently received the Master 
of Science Degree from the University of Texas, Austin, 
Texas, and a Certificate of Residency in Hospital Phar- 
macy from the University of Arkansas Medical Center, 
Little Rock. Mr. Rosenbluth is a graduate of the 
University of Oklahoma and is registered in Oklahoma 
and Texas. He served hospital pharmacies in the Air 
Force for three years, including two years as chief 
pharmacist at Lackland Air Force Base Hospital, San 
Antonio. He now plans to spend some time in hospital 
pharmacies in Europe and will return to continue 
graduate study toward a Ph.D. 


Sidney A. Rosenbluth is shown receiving the Certificate 
of Residency from Nelson Evans, administrator of the 
University of Arkansas Medical Center. Dr. William Heller, 
director of Pharmacy Service is shown at left 
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SELECTED PHARMACEUTICAL ABSTRACTS 


and summaries of other articles interesting to hospital pharmacists 


edited by NORMAN HO 


CHEMOTAXONOMY OF MEDICINAL PLANTS 


Chemical Characteristics of Plant Families of Medicinal Impor- 
tance. II Pteridophytes, Gymnosperms and Monocotyledons, Ty- 
ler, V.E., Lloydia, 24:57 (June) 1961. (Drug Plant Lab., College 
of Pharmacy, University of Washington, Seattle 5). 


This article presents a summary of the chemical charac- 
teristics of all families of pteridophytes, gymnosperms, 
and monocotyledons, about which chemotaxonomically 
useful information could be gathered. The summary was 
undertaken to provide an outline or framework to serve 
as a guideline for further development of the science 
of chemotaxonomy. In the family of Pteridophytes, the 
following are present: (A) Equisetaceae—l genus of about 
25 species; (B) Lycopodiaceae—2 genera and about 100 
species; (C) Polypodiaceae—about 170 genera and 7000 
species. The family of Gymnosperms contains: (A) 
Cycadaceae—9 genera and about 100 species; (B) Gink- 
goaceae—1l1 genus containing a single species; (C) Taxa- 
ceae—3 genera and about 13 species; (D) Podocarpaceae— 
7 genera and about 100 species; (E) Pinaceae—9 genera 
and about 210 species; (F) Cupressaceae—15-16 genera 
and about 140 species; and (G) Ephedraceae—1 genus and 
about 42 species. In the family of monocotyledons, the 
following are present; (A) Gramineae—about 500 genera 
and 4000 species; (B) Palmae—210 genera and more than 
4000 species; (C) Araceae—about 105 genera and 1400- 
1500 species; (D) (Order) Liliflorae; (E) Liliaceae—about 
240 genera and 4000 species; (F) Amaryllidaceae—86 
genera and about 1310 species; (G) Dioscoreaceae—10 
genera and 650 species; (H) Iridaceae—58 genera and 
about 15000 species; (I) Zingiberaceae—about 47 genera 
and 1400 species; and (J) Orchidaceae—about 450 genera 
and 10,000-15,000 species. 

LAWRENCE J. RASERO, JR. 


ASSAY OF RAUWOLFIA 


Estimation of Weaker Bases in Rauwolfia Serpentina Benth and 
Allied Species, Basu, N. F., and Ghosh, S. K., Indian J. Pharm., 
23:148 (June) 1961. (Dept. of Pharmaceuticals, Banaras Hindu 
University). 


An assay process based on isolation and estimation of 
weaker bases present in Rauwolfia serpentina Benth and 
allied species by non-aqueous titration has been developed. 
When a chloroformic solution of the total alkaloids is 
shaken with 0.5 N sulfuric acid, the weaker bases are 
retained in chloroform, from which, after dilution with 
peroxide free ether, they can be transferred to a citric 
acid solution. This solution is rendered alkaline with 
ammonia and the weaker bases taken up again in chloro- 
form. The chloroform is removed and the bases titrated 
with perchloric acid in non-aqueous medium, using an 
0.1% solution of quinaldine red in absolute methanol as 
an indicator and noting the end point when the pink 
color just disappeared. Each ml. of 0.1 N perchloric acid 
was taken to be equivalent to 0.006087 Gm. of weaker 
bases calculated as reserpine. 

LAWRENCE J. RASERO, JR. 


ACTIVATION ANALYSIS, COPPER IN 
BIOLOGICAL MATERIAL 


The Determination of Trace Quantities of Copper in Biological 
Material by Radioactivation Analysis, Pijck, J., Ruttink, J., and 
Claeys, A., J. de Pharmacie de Belgique 16:207 (May-June) 1961. 
(University of Ghent, Ghent, Belgium). 


Trace amounts of copper in biological fluids, tissue and 
plant materials are determined by activation analysis. 
The method involves taking biological samples and copper 
standards, irradiating them simultaneously under identical 
conditions, and comparing the resulting activities. In the 
irradiation step, the biological specimen (250 mg. or less) 
and the copper standards were sealed in polyethylene 
containers and subjected to a central flux of 5 x 10" to 
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8 x 10" neutrons per square centimeter per second for 
24 hours. The radiation detected from the resulting Cu 
consisted mainly of the 0.511 MeV gammas caused by 
beta-positron annihilation. The detector used was a Tl 
activated Nal scintillation well-type crystal. The method 
is proven by comparing results with those obtained by 
spectrophotometric determinations. A series of tests of 
blood serum, human hair and plant material demonstrate 
that the results can be compared with those of other 
methods and can be readily reproduced. A great advant- 
age of this radiometric method is the small sample re- 
quired, as small as 25 microliters compared with 10 milli- 
liters for the spectrophotometric method. The authors 
speculate that it should be possible te determine copper 
down to the 0.1 to 0.05 microgram range by using their 
radioactivation method. 

LeonarpD C. 


EXTRACTION OF PHENOTHIAZINES 


Selective Extraction and Colorimetric Determination of 10-Dialky- 
lamino-alkyl Phenothiazines, Kotionis, A. Z., Aozneimittel-Foos- 
chung (Drug Reasearch) 11:108 (Feb.) 1961. (Analytical Lab. of 
Athens Dye, Moschaton, Greece). 


A simple and accurate method for the determination of 
microgram quantities of dialkylaminoalkyl phenothiazines 
is described. The method is based upon the formation of 
a chloroform-soluble complex with bromothymol blue in 
the molecular ratio of 1:1. The ability of the phenothia- 
zine compounds to form complexes with some organic and 
inorganic anions was further established in the study of 
their partition solubility between aqueous buffers and 
chloroform. This study revealed that the phenothiazines 
form chloroform-soluble complexes with chloride and 
phthalate ions which are stable in acid solution. Based 
on this finding a simple selective extraction method is 
described. 

LAWRENCE J. RASERO, JR. 


KARAYA AND TRAGACANTH GUM 


A Comparative Study of Gum Tragacarith and Gum Karaya, Ind. 
J. Pharm. 23:99 (Apr.) 1961. (Dept. of Chemical Technology; 
Univ. of Bombay, Bombay-19, India). 


A comparative study of tragacanth and karaya gums has 
indicated that karaya can be used as a substitute for 
tragacanth in pharmaceutical preparations. With the same 
concentration, karaya gives less viscous mucilage than 
tragacanth, but that does not affect its suspending prop- 
erties. Karaya mucilage tends to become less viscous 
on aging while tragacanth becomes more viscous. The pH 
of both mucilages did not change with concentration of the 
gums; initial pH of karaya mucilage (pH 6.4) was lower 
than that of tragacanth (pH 4.6), but both had the same 
pH 4.4 after nine days storage. The emulsifying properties 
of karaya are considerably improved when it is neutralized. 
It can withstand higher concentration of alcohol as com- 
pared to tragacanth. 

Norman Ho 


CHEMICAL ASSAY OF DIGITALIS 


The Chemical Assay of Digitalis, Bhatt, J. G., Brindle, H., Mac- 
donald, A., J. Pharm Pharmacol. 13:283 (May) 1961. (Department 
of Pharmacology, University of Manchester, England). 


A method suggested by Williams (1958) for the separa- 
tion of “digitoxin’” and “primary glycosides” from digi- 
talis leaf extract, using a column of cellulose powder, 
has been re-investigated. Two digitalis leaf samples were 
assayed chemically for their content of total glycosides, 
“digitoxin” and “primary glycosides,” using a solution of 
3,5-dinitrobenzoic acid as the reagent. The total activity 
and the activity of the two fractions, namely “digitoxin” 
and “primary glycosides,” were also determined biologi- 
cally using rabbit isolated auricles and pigeons (U.S.P. 
XV method). From the results of the chemical assays it 
was concluded that in some assays some substance, less 
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biologically active than digitoxin must react with the 
reagent used, and in others the full biological activity 
was not indicated chemically. Biological estimations in- 
dicated that the two fractions were almost equal in 
potency, and that they accounted for the total activity. 
Comparisons of the activities of “pure” digitoxin and 
desacetyldigilanid A by biological methods confirmed that 
the primary glycoside was almost three times as active 


as digitoxin. 
AvuTHOR’s SUMMARY 


COUNTERCURRENT SEPARATION OF ALKALOIDS 


Countercurrent Separation of Solanaceous Alkaloids, Underhill, 
E. W., Youngken, H. W., Jr., and Tsao, D.P.N., Lloydia 24:65 
(June) 1961. (College of Pharmacy, University of Rhode Island, 
Kingston, R. I.). 


A countercurrent distribution apparatus has proven highly 
efficient in separating mixtures of hyoscyamine and scop- 
olamine obtained from extracts of D. stramonium. Coun- 
tercurrent separation of the alkaloid material was car- 
ried out using equal volumes of a phosphate buffer 
saturated with chloroform and a buffer-saturated chloro. 
form as the two phases. The alkaloids were dissolved in 
10 ml. of buffer-saturated chloroform and introduced as 
the lower phase in tube number 0 of the apparatus. At 
the end of 49 transfers the alkaloid occurring in tubes 
three through eleven was scopolamine while that occur- 
ring in tubes thirty through forty-two was hyoscyamine. 

LAWRENCE J. RASERO, JR. 


PHOTO-EFFECT ON PLANTS 


Effects of Light Quality on Plant Maturity. I. Duration of 
Growth, Nutrient Supply, and Photoperiod, Kwack, B. H. and 
Dunn, S., Lloydia, 24:75 (June) 1961 (Department of Botany, 
University of New Hampshire, Durham). 


Experiments with a dwarf pea, Pisum sativum L., cultivar 
Little Marvel, were conducted to study effects of various 
light qualities of equal intensity on dry-weight yields of 
pods and numbers of seeds per plant, under light-labora- 
tery conditions with three different environmental vari- 
tions were: (I) the duration of total growth in days; (II) 
the concentration of nutrients; and (III) the daily photo- 
period during the mature stage. For the first of these 
variations, three different lengths of growth periods dur- 
ing the mature stage showed significant increases under 
all the lights tested for 30 days as compared to 10 days, 
but none for 40 days as compared to 30 days. With the 
second set of variations there were no significant differ- 
ences in yields. With the second set of variations, there 
were no significant differences in yields. With the third 
set of variations, increases in length of photoperiod 
caused marked increases in yields. Yields were greatest 
with red and blue light, intermediate with incandescent, 
pink, and warm white light, and poorest with yellow and 
green light. 

LAWRENCE J. RASERO, JR. 


DOSE-RESPONSE MATHEMATICS 


The Relation between the Growth of Lactobacillus Leichmannii 
313 and the Concentration of Essential! Growth Substances, Noer, 
B., Dansk Tidsskr. Farm. 35:81-89 (May) 1961. (Microbiological 
Laboratory, A/S Ferrosan, Copenhagen). 


The object was to find mathematical functions applicable 
as dose-response curves for essential growth substances 
for Lactobacillus leichmannii. These essential growth 
substances were determined and their consumption during 
the growth investigated. 

For substances 0” which there is a large consumption 
during the growth, the dose-response curves were found 
to follow the Langmuir adsorption isotherm. An empirical 
investigation on the Langmuir adsorption isotherm as a 
formula for microbiological dose-response curves seems to 
show that it is applicable for essential substances which 
are completely consumed during the growth. Of the theo- 
retically more well-founded formulas, some cannot be veri- 
fied by practical experiments, whereas the highly simpli- 
fied ones,—i.e the formula for growth intensity curves, 
and the approximation to the dose-response curve for 
phenylalanine and leucine—seem to indicate that bacter- 
ial growth may be considered a chemical process which 
follows the kinetic laws of reaction. 

On the basis of the theory that bacterial growth is 
interpretable as a chemical process of high order, a 
velocity equation was set up. 

The dose-response curves for histidine, phenylalanine 
and leucine, which are used to a slight degree during 
growth revealed a clearly linear orientation of the relation 
log N and D as far as phenylalanine and leucine 


opt 
were concerned. 
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FLUORESCENCE OF PORPHYRINS 


The Fluorescence of Porphyrins, Duric, D., Arch. Pharm. 
Yugoslavia 11:5 (Jan.) 1961. (Institut Za Medicinu, Rada Nrs, 
Beograd). 


The porphyrins are very important pigments with py- 
rolic structure. The planar structure with conjugate bonds 
(resonance) made possible a good adsorption of light 
and fluorescence. 

The world literature about fluorescence and quenching 
of fluorescence of porphyrins is reviewed, especially the 
relations between structure, concentration, pH and other 
factors and these phenomenons. 

Author included also summary of his work on the 
problems of fluorescence of porphyrins in liquid media 
and adsorbed on some substances. Author describes his 
experiments with adsorption of hemato-, copro-, and 
uroporphyrins on magnesium hydroxide and magnesium 
phosphate. In this case the fluorescence of porphyrins 
is increased more than twice. The hypothetical explana- 
tion is discussed. 

Author studied also the quenching of fluorescence of 
porphyrins with 20 quenching agents, which results are 
mathematically elaborated after Stern-Volmer equation. 

AvuTHOR’s SUMMARY 


CURRENT LITERATURE 


. . . also calling your attention to the following 
articles appearing in recent hospital and pharmacevu- 
tical journals 


ADMINISTRATION 
—General Organization and Administration 


Bowles, Grover Jr.: Pharmacists’ Education, Experience 
Qualify Them for Committee Work, Modern Hosp. 97:100 
(Aug.) 1961. 


—Cost of Medications 


Myers, Robert S.: Why Hospital Drug Prices Baffle 
Patients, Modern Hosp. 97:67 (Aug.) 1961. 


—Dispensing 
Blumberg, Mark S.: Hospital Automation: the Needs and 
the Prospects, Hospitals 35:34 (Aug. 1) 1961. 


Nicolaides, Martha Jane and Autian, John: Plastics— 
A Potential Problem in Hospitals, Hospitals 35:63 (July) 
1961. 


Anon.: Brewer Drug Control System Helps Solve Phar- 
macy Inventory, Demand Problems, Hosp. Topics 39:57 
(July) 1961. 


Wilburn, Paul: We Tightly Control Drug Samples Via 
Our Hospital Pharmacy, Am. Profess. Pharmacist 27:52 
(July) 1961. 


—Personnel (Recruitment) 


Anon.: Student Visitation Project Motivates Careers in 
Hospital Pharmacy, Hosp. Topics 39:55 (Aug.) 1961. 


AMERICAN SOCIETY OF HOSPITAL PHARMACISTS 

Bowles, Grover Jr.: Don Francke Reviews Pharmacy 

Audit to Society of Hospital Pharmacists (Report of ASHP 
Annual Meeting), Modern Hosp. 96:100 (June) 1961. 


Anon.: Professional Audit, Legislative Outlook High- 
light Sessions at A.Ph.A. National Meeting (Report of 
ASHP Annual Meeting and A.Ph.A. Convention), Hosp. 
Topics 39:69 (June) 1961. 


CATHOLIC HOSPITAL ASSOCIATION 
Anon.: Pharmacy (Convention Report), Hosp. Progress 
42:84 (Aug.) 1961. 


SMALL HOSPITALS 
Nelson, Kenneth R.: Drug Control Standards for Nurs- 

ing Homes, Hospitals 35:75 (June 16) 1961. 
Superstine, Edward: A Small Hospital Has an Out- 
standing Pharmacy, Hosp. Management 92:78 (Sept.) 1961. 


STATISTICS AND SURVEYS 

Francke, Don E. et al.: Study of 7,004 Hospitals Shows 

that only 38% Employ an Rx Man (From Report of Audit 

of Pharmaceutical Service in Hospitals), Am. Profess. 
Pharmacist 27:38 (May) 1961. 


Brown, Ray E.: Why Hospital Pharmacies Will Fill 50% 
of All Rxs, Am. Profess. Pharmacist 27:36 (May) 1961. 
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POSITIONS 


in hospital pharmacy 


The Personnel Placement Service is operated without charge 
for the benefit of hospitals and pharmacist members of the 
American Pharmaceutical Association and the AMERICAN SOCIETY 
or HospiTAL PHARMACISTS. The ultimate purpose is the improve- 
ment of pharmaceutical services in hospitals, by more adequately 
fulfilling hospital pharmacy personnel needs and by locating 
positions which provide challenging opportunities for phar- 
macists who have indicated an interest in a hospital career. 


By participating in the service, the hospital indicates a desire 
to achieve a pharmaceutical service which meets the Minimum 
Standard for Pharmacies in Hospitals. A description of the 
position should be submitted to the Division of Hospital Phar- 
macy on the forms provided. The hospital will receive ap- 
plications directly from the applicant. The hospital agrees to 
reply to each application received and to notify the Division of 
Hospital Pharmacy when the position is filled. 


The pharmacist, by participating, agrees to submit a Per- 
sonnel Placement Service Information Form to the Division of 
Hospital Pharmacy. The applicant will then be notified of 
openings listed with the Service as they become available and 
can negotiate directly with the hospital if he is interested. It 
is agreed that the Division of Hospital Pharmacy will be noti- 
fied as soon as a position is accepted. 


A listing of positions open and wanted will be made regularly 
in the AMERICAN JOURNAL OF HospITAL PHARMACY without charge. 
Neither the name of the hospital offering the position nor the 
name of the applicant will be listed, except by code. All in- 
quiries should be directed as shown below, including the code 
number. 


Address all inquiries to 
Division of Hospital Pharmacy 
2215 Constitution Avenue, N. W. 
Washington 7, D.C. 


positions open 


Starr PxHarmacist—518 bed general hospital located in New 
Jersey. Duties include dispensing and compounding drugs. Furn- 
ish information concerning medications to physicians and nurses. 
yi registered. Forty hour week, liberal personnel policy. 


Cnuier PHARMACIST—126 bed general hospital located in New York. 
Duties include purchases and/or prepares all medications admin- 
istered to patients in the hospital. Must be registered. Forty 
hour week, liberal personnel policy. PO-308 


Asst. Corer PHARMACIST—225 bed general hospital. Duties include 
compounding and dispensing drugs and medications for hospital 
inpatients and outpatients. Must be eligible for licensure in 
Hawaii. Forty hour week, liberal personnel policies. PO-307 


Starr PHARMAcIST—425 bed general hospital located in Illinois. 
Duties include dispensing drugs. Must be registered. Forty hour 
week, liberal personnel policies. PO-306 


Asst. CnHieF PHARMACIST—327 bed general hospital located in 
Western North Carolina. Duties include assisting in all opera- 
tions of the pharmacy and assume full responsibility in absence 
fe yy pharmacist. Forty hour week, liberal personnel policy. 


Asst. Cuter PHARMACIST—450 bed general hospital. Duties include 
supervising Inpatient Dispensing Laboratory; ordering drugs, 
some sterile preparations and limited bulk compounding. Must 
have M.S. and registration in California. Forty hour week, lib- 
eral personnel policy. PO-304 
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Starr PxHarmMAcist—1000 bed general hospital located in Iowa. 
Duties include inpatient and outpatient service. Must have B.S. 


but need not be registered. Can serve internship for board re- . 


quirements prior to registration. Forty hour week, liberal per- 
sonnel policies. PO-303 


Starr PHARMACISTS—-300 bed general hospital located in California. 
Must be registered. Forty hour week, personnel policies. PO-302 
Asst. Curer PHARMACcIST—295 bed general hospital located in 
New York. Must be registered. Forty hour week, personnel 
policies. PO-301 


Asst. CuHrer PHARMACIST—324 bed general hospital located in 
Ohio. Duties include supervising, compounding, filling inpatient 
and outpatient prescriptions, and advising physicians and nurses 
regarding new drugs. Forty hour week, liberal personnel policy. 
PO-300 


Starr PHARMACIST—180 bed general hospital located in California. 
Duties include filling prescriptions for inpatients and outpatients, 
floor supplies for nursing stations and assisting chief phar- 
macist. Forty hour week, liberal benefits. PO-299 


Asst. Curer PxHarmMacist—1200 bed general teaching hospital. 
Duties include drug procurement; receipt; storage; prepackag- 
ing; compounding; issue and annual inventory of pharmaceuti- 
cals; maintaining records; supervising pharmacy function and 
administrative duties. Male required and eligible for New York 
registration. Forty hour week, extensive personnel policy. 
PO-298 


Curer PxHARMAcIsST—116 bed general hospital located in Ohio. 
Duties include purchasing, filling, pricing, and dispensing medi- 
cines, maintaining records, etc. Must be registered and have 
five years’ hospital pharmacy experience. Forty hour week, 
liberal policies. PO-295 


Starr PHarmacist—400 bed general hospital located in Pennsy]l- 
vania. Duties include compounding and dispensing medicines, 
manufacturing, and assisting chief pharmacist. Female preferred. 
Forty hour week. PO-294 


CureFr PHARMACIST—427 bed general hospital. Pharmacy staff con- 
sists of five pharmacists. Applicant must have M.S. degree and 
registration in Missouri. Forty hour week, vacation and sick 
leave. PO-292 


Starr or Asst. Curer PHARMAcIsT—441 bed teaching hospital lo- 
cated in Missouri. Assist chief in compounding and dispensing 
drugs to inpatients, clinic patients and related duties. Forty-four 
hour week. Must be registered in Missouri. PO-289 


Curer PHarmMacist—450 bed general hospital located in Indiana. 
Duties include purchasing and dispensing of drugs, working with 
nursing and medical staff, administration and staffing of de- 
partment. Must be registered, and have a minimum of three 
years’ hospital pharmacy experience. Forty hour week, liberal 
benefits. PO-283 


CuieF PHARMAcist—190 bed general short-term hospital located 
in Michigan. Duties include purchasing and dispensing drugs, 
assist in teaching student nurses. Hospital pharmacy experience. 
Forty-two hour week, vacation, sick leave and retirement plan. 
PO-280 


Starr PHARMACIST—280 bed general short-term hospital located 
in Texas. Duties include filling of inpatient and outpatient pre- 
scriptions, floor stock, and maintaining records. Must be regis- 
tered. Forty hour week, liberal personnel policy. PO-279 


Starr PHARMAcIsT—300 bed general short-term hospital. Duties 
include inpatient and outpatient dispensing, bulk compounding 
and manufacturing, sterile preparations, and control. Male pre- 
ferred. Must have B.S. and be eligible for registration in Mich- 
igan. Forty hour week, liberal benefits. PO-278 


Starr or Asst. Corer PHARMACIST—300 bed hospital. Duties include 
compounding and dispensing medicines, assist in purchasing, 
maintaining records, furnishing information on medications. Must 
have B.S. and be eligible for registration in Indiana. Female pre- 
ferred with experience. Forty hour week, vacation, sick leave, 
excellent personnel policy. PO-276 


Asst. Corer PHarmMacist—212 bed general hospital. Duties include 
filling stock orders for nursing stations and other related duties. 
Must be registered in Illinois. Female preferred. Forty hour 
week, liberal personnel policy. PO-271 


Asst. CHrer PHARMACIST—130 bed general hospital located in 
Louisiana. Duties include compounding and dispensing drugs and 
related items, furnishing information to nurses and doctors, 
maintaining records, and assisting in purchasing and general 
manegement of the department. Forty hour week, vacation, 
hospitalization and sick leave. PO-270 
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Starr PHaRMAcIsT—700 bed University teaching hospital. Duties 
include inpatient and outpatient dispensing. B.S. required. Must 
be registered or eligible for registration in Wisconsin. Forty hour 
week, vacation and insurance program. PO-255 


Asst. Curer PxHarmacist—317 bed general hospital located in 
Delaware. Duties include assisting chief pharmacist in carrying 
out procedures and policies. Male preferred with internship, pre- 
ferably M.S. degree. Forty hour week, vacation, and liberal per- 
sonnel policies. PO-254 


Srarr AND Asst. CHieEF PHarmMacist—600 bed general hospital 
located in suburb of Chicago. Filling patient prescriptions. Forty 
hour week, excellent personnel policies. PO-252 


Starr PHARMACIST—237 bed general hospital. Duties include 
filling patient drug orders, outpatient prescriptions and assisting 
chief pharmacist. B.S. degree and registration in Iowa required. 
Forty hour week, vacation and sick leave. PO-250 


Starr PHARMACIST—525 bed general hospital located in Ohio. 
Duties include filling prescriptions for patients, floor stock and 
clinic patients. Must be registered in Ohio. Forty hour week, 
vacation and personnel policies. PO-249 


Starr PHARMACIST—700 bed general hospital. Duties include dis- 
pensing drugs from the central and clinic pharmacies. Registra- 
tion in Georgia required. Male or Female. Liberal personnel 
policies. PO-245 


Starr PHARMACIST—275 bed private hospital in Chicago. Applicant 
will compound and dispense drugs and medicines. Must be 
licensed in Illinois. Forty hour week, vacation and other liberal 
benefits. PO-243 


Starr PHARMACIST—520 bed general private hospital. Duties in- 
clude compounding and dispensing medicines and preparations 
according to prescriptions. Female preferred. Must be registered 
or eligible for registration in Washington State. Forty hour 
week, vacation and other liberal benefits. PO-242 


Starr PHARMACIST—350 bed general hospital. Applicant will as- 
sume some supervisory responsibility. B.S. required. Must be 
registered or eligible for licensure in Ohio. Forty hour week, 
vacation, sick leave, holidays and group hospitalization. PO-235 


Cuier PHarmacist—120 bed general hospital located in Kansas. 
Pharmacist will organize pharmacy department and assist in 
teaching pharmacology to student nurses. Must be registered 
or eligible for licensure. Forty-four hour week, vacation and 
other liberal benefits. PO-230 


Starr PHarMAcIsT—550 bed teaching hospital located in Virginia. 
No experience necessary. Female preferred. Forty hour week, 
vacation and liberal benefits. PO-226 


Curer PHarmacist—Psychiatric hospital located in Ohio. Must 
be registered in Ohio. Forty hour week, vacation and retirement 
benefits. PO-221 


Curer PxHARMACcIST—2300 bed mental hospital. Pharmacist will 

have complete charge of pharmacy, drug orders, stocking, dis- 

pensing, compounding necessary records and other pharmacy 

duties. Must be registered in Ohio. Forty hour week. Vacation, 

a a insurance, retirement plan and sick leave benefits. 
-189 


Curer PHARMACIST—264 bed general hospital located in Texas. 
Plans and directs pharmacy pclicies, compounds and dispenses 
medicines, purchases supplies and materials, maintains records, 
and prepares periodical reports. Must be eligible for or have 
M.S. degree. Forty hour week, vacation, retirement, sick leave 
and insurance plan, PO-177 


Starr PHarmMacist—200 bed general hospital. Duties include 
compounding, dispensing and manufacturing. Applicant must 
have B.S. in Pharmacy and be registered in Connecticut. Recent 
graduate acceptable. Forty-four hour week, vacation, pension 
plan and hospitalization. PO-168 


Starr orn Asst. Curer PHarmacist—150 bed general hospital lo- 
cated in New Mexico. Generous benefits. PO-134 


positions wanted 


Asst. PHAarmacist—Male, Single, Pharm.D. Hospital Phar- 
macy experience; extensive experience in manufacturing phar- 
maceuticals. Prefers to locate in the Philadelphia, Pennsylvania 
area. Registered in Pennsylvania. PW-370 


CHIEF _PHaRMACIST—Male, Married. B.S. Served Hospital Phar- 
macy internship. Also has teaching experience. Will locate any- 
where. Registered in Indiana. PW-369 
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Asst. Corer PHarmacist—Male, Married. M.S. obtained at Univer- 

sity of Kansas in 1960. Hospital pharmacy experience also ex- 

aay in research. Will locate anywhere. Registered in Kansas. 
'W-368 


Starr or Asst. Curer PHARMACIST—Male, Married. B.S. at Univer- 
sity of Colorado in 1957. Will locate anywhere. Registered in 
Illinois. PW-367 


Curer PHarmacist—Male, Married. B.S. Nine years’ hospital phar- 
macy experience. Will locate anywhere. Registered in Missouri 
and Illinois. PW-366 


Starr or Asst. Curer PHARMACcIsT—Female, Single. B.S. One years’ 
hospital pharmacy experience. Prefers to locate in the East or 
Texas. Registered in Iowa. PW-365 


Starr PuHarmacist—Female, Single. B.S. Served five months’ 
hospital pharmacy internship. Will locate anywhere, preferably 
in the U. S. Registered in Province of Alberta, Canada. PW-364 


Asst. Curer or PHarmacist—Male, Single. Ph.G. Six years’ 
hospital pharmacy experience. Prefers to locate in Maryland. 
— in Maryland, District of Columbia, and Florida. 


Part-Time PHARMAcIstT—Male, Married. Ph.G. and P.D. degrees. 
Extensive hospital pharmacy experience. Prefers to locate in 
Brooklyn, New York. Registered in New York, New Jersey and 
Pennsylvania. PW-361 

Asst. Curer ok Curer PHARMACcistT—Male, Married. B.S. Thirteen 
years’ hospital pharmacy experience. Will locate anywhere. Reg- 
istered in the District of Columbia, Ohio, Oregon and Pennsyl- 
vania. PW-360 


Asst. Curer or Cuter Paarmacist—Male, Married. Obtained B.S. in 
1948. Thirteen years’ hospital pharmacy experience. Prefers to 
locate in Midwest. Registered in Minnesota and Illinois. PW-359 


Starr or Asst. Curer PHarmacist—Male, Married. Obtained B.S. 
in 1957. Two years’ hospital pharmacy experience. Prefers to 
locate in Ohio or Indiana. Registered in Ohio. PW-358 


Curer PHARMACIst—Male, Married. Obtained M.S. in 1952 at Uni- 
versity of Michigan Graduate School. Prefers to locate in East 
or Midwest, but will consider other areas. Registered in Penn- 
sylvania and Ohio. PW-357 


Starr PHarmacist—Female, Single. Obtained B.S. in 1961 at Phil- 
adelphia College of Pharmacy and Science. Prefers to locate in 
the East. PW-356 


Asst. Director or Director oF PHARMACY SeRvice—Male, Married. 
Obtained M.S. in 1957. Military obligations completed. Four 
years’ hospital pharmacy experience. Prefers to locate in the 
Midwest. Registered in Ohio. PW-355 


Curer PxHarmacist—Male, Married. Obtained B.S. in 1952 at 
Medical College of Virginia. Three years’ hospital pharmacy ex- 
perience. Prefers to locate in the Southeast. Registered in 
Virginia. PW-354 


Starr PHarmMacist—Female, Single. Obtained B.S. in 1950 at St. 
Louis College of Pharmacy and Allied Sciences. Thirteen years’ 
hospital pharmacy experience. Prefers to locate in Northwest 
or West. Registered in Missouri, Iowa and Florida. PW-353 


Starr PxHarmacist—Male, Single. Obtained B.S. in 1951 at 
Detroit Institute of Technology. Hospital pharmacy experience. 
Prefers to locate in the Midwest. Registered in Michigan. 
PW-352 


Asst. Cuter or PHarmacist—Male, Married. Obtained B.S. 
at University of Illinois. Prefers to locate in Illinois. Registered 
in Illinois. PW-351 


Asst. Curer or PHarmMacist—Male, Married. Obtained B.S. 
in 1953. Seven years’ hospital pharmacy experience. Prefers to 
locate in the West or Southwest. Registered in New York. 
PW-356 


Starr PHarmacist—Male, Single. Obtained B.S. in 1959 at State 
University of Iowa. Prefers to locate in the Midwest. Registered 
in Iowa. PW-349 


Cuier PHARMAciIst—Male, Married. B.S. obtained in 1957. Four 
years’ hospital pharmacy experience. Will locate anywhere. Reg- 
istered in Pennsylvania and the District of Columbia. PW-348 


Starr PHarRMAcist—Male, Single. Obtained B.S. in 1960 at Uni- 
versity of Utah. Prefers to locate in the West. Registered in 
Utah. PW-346 
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Asst. Cuter or Curer PHarmacist—Male, Married. Obtained B.S. 
in 1943. Hospital pharmacy experience. Prefers to locate in the 
South. Registered in Florida, Georgia and North Carolina. 
PW-345 


Cuier Puoarmacist—Male, Married. B.S. Served hospital pharmacy 
internship. Extensive hospital pharmacy experience. Prefers to 
locate in California. Registered in California, Massachusetts and 
Connecticut. PW-344 


Asst. or PHARMACIST—Male, Married. Obtained B.S. 
in 1953. Hospital pharmacy experience. Prefers to locate in 
California. Registered in California. PW-343 


Curer PHarmacist—Male, Married. Obtained B.S. in 1954. Seven 
years’ hospital pharmacy experience. Prefers to locate in the 
Northeast. Registered in Connecticut and Pennsylvania. PW-341 


Starr orn Curer PxHarmMAcist—Male, Married. Obtained B.S. and 
M.S. in 1950. Eleven years’ hospital pharmacy experience. Prefers 
to locate outside continental U. S. Registered in Nebraska and 
Illinois. PW-340 


Asst. Curer PHARMACIST—Female, Married. Canadian Citizen. Five 
years’ hospital pharmacy experience. Prefers to work in an 
American hospital overseas. Registered in Canada. PW-338 


Cuier PHarmMacist—Male, Married. Obtained B.S. in 1952. Hospital 
pharmacy experience. Prefers to locate in the West, Northwest, 
Kentucky or Washington, D. C. Registered in Kentucky. PW-337 


Starr PHarmMacist—Male, Married. B.S. Hospital pharmacy exper- 
ience. Will locate anywhere. Registered in Ohio. PW-336 


Cuier PuHarmacist—Male, Married. Obtained B.S. in 1953. Seven 
years’ hospital pharmacy experience. Served hospital pharmacy 
internship. Prefers to locate in the Southeast or Southwest. 
Registered in North Carolina. PW-334 


Asst. CHIEF oR CHIEF PHARMACIST—Male, Married. Obtained B.S. 
in 1954. Three years’ hospital pharmacy experience. Prefers to 
locate in the West or East. Registered in Pennsylvania. PW-333 


Asst. Cuier or Cuter PHARMACIST—Female, Married. Obtained B.S. 
in 1958. Hospital pharmacy internship. Two years’ hospital phar- 
macy experience. Prefers to locate in Florida. Registered in 
Florida and Alabama. PW-332 


Asst. orn PHARMACIST—Male, Married. Obtained B.S. 
in 1960. Hospital pharmacy experience. Prefers to locate on the 
East Coast. Registered in Florida and Georgia. PW-331 


Starr or Asst. Cu1rer PHarmacist—Male, Married. One years’ hos- 
pital pharmacy experience. Prefers to locate in Florida. Regis- 
tered in Michigan. PW-330 


Asst. CHIEF oR CHIEF PHARMACIST—Male, Married. Ph.G. Hospital 
pharmacy experience. Prefers to locate in Maryland. Registered 
in Maryland. PW-329 


Cuier PHaRMAciIst—Male, Married. B.S. Hospital pharmacy ex- 
perience. Will locate anywhere. Registered in New Jersey and 
Pennsylvania. PW-326 


Starr or Asst. Curer PHARMACIST—Female, Single. Obtained B.S. 
in 1960. Hospital pharmacy experience. Will locate anywhere. 
Registered in Michigan. PW-324 


Asst. CHreF on PHARMACIST—Male, Single. Obtained M.S. 
in 1960. Four years’ hespital pharmacy experience. Prefers to 
locate in California or Missouri. Registered in California and 
Missouri. PW-322 


Curer PHARMACIST—Female, Single. Obtained B.S. in 1956. Five 
years’ hospital pharmacy experience. Prefers to locate in the 
East. Registered in Florida and Georgia. PW-320 


Assoc. Director oR DiREcTOR OF PHARMACY SeERvIcE—Male, Married. 
Obtained M.S. in 1960 at University of Michigan. Teaching and 
hospital pharmacy experience. Served hospital pharmacy intern- 
ship. Will locate anywhere. Registered in Pennsylvania. PW-319 


Asst. Curer orn Curer PHARMAcIST—Male, Married. Obtained B.S. 
in 1960. Prefers to locate in the Southeast. Registered in Ten- 
nessee. PW-317 


Curer PHARMACIST—Male, Single. Obtained B.S. in 1955. Served 
hospital pharmacy internship. Hospital pharmacy experience. 
Registered in Texas. Will locate anywhere. PW-314 


Asst. Curer orn PHARMAcIstT—Male, Married. Obtained B.S. 
in 1954 at University of Cincinnati College of Pharmacy. Three 
years’ hospital pharmacy experience. Prefers to locate in Texas 
or Hawaii. Registered in Ohio. PW-313 
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Asst. on Single. Obtained M.S, 
in August, 1961 at State University of Iowa. Two years’ hospital 
pharmacy experience. Prefers to locate in Midwest or West. 
Registered in Iowa. PW-311 


Starr PHarmMacist—Male, Married. Obtained B.S. in 1940 at Brook- 
lyn College of Pharmacy. Will locate anywhere. Registered in 
New York, Pennsylvania, New Jersey and Florida. PW-307 


Asst. CHIEF oR CHIEF PHARMACIST—Female, Single. B.S. Five years’ 
hospital pharmacy experience. Prefers to locate in the Midwest 
or East. Registered in Illinois and Ohio. PW-297 


Starr or Asst. CHreEF PHARMACIST—Male, Married. B.S. obtained 
in 1952 at Idaho State College. Prefers to locate in California. 
Registered in Idaho, Utah, Washington, Oregon and California. 
PW-296 


Curer PHarmacist—Male, Married. B.S. obtained at the Philadel- 
phia College of Pharmacy and Science in 1951. Nine years’ hos- 
pital pharmacy experience. Prefers to locate in the North, Mid- 
west or West. Registered in Pennsylvania and Delaware. PW-294 


Asst. CHIEF oR CHIEF PHARMACIST—Male, Married. Obtained M.S. 
at Philadelphia College of Pharmacy. Served hospital pharmacy 
internship. Three years’ hospital pharmacy experience. Prefers 
to locate in Connecticut. Registered in Connecticut and Pennsyl- 
vania. PW-290 


Asst. Curer oR CHIEF PHARMACIST—Male, Married. B.S. obtained 
at University of Illinois. Extensive hospital pharmacy experience. 
Prefers to locate in the East or Midwest. Registered in Illinois. 
PW-287 


Starr or Asst. CHIEF PHARMACIST—Male, Married. Obtained B.S. 
in 1954 at Rutgers College of Pharmacy. Hospital pharmacy ex- 
perience. Prefers to locate in Florida. Registered in Florida, New 
Jersey and New York. PW-286 


Starr or Asst. CHier PHARMACIST—Male, Single. Obtained B.S. 
in 1959 at the University of Colorado. Completed hospital phar- 
macy internship at Denver General Hospital in June, 1960. Pre- 
fers to locate in the West or Midwest. Registered in Colorado. 
PW-284 


Asst. CHreF oR CuHieEF PHARMACIST—Male, Married. Received at 
Ohio State University, B.S. in Biology in 1952 and B.S. in Phar- 
macy in 1955. Five years’ hospital pharmacy experience. Willing 
to locate in the East, North or West. Registered in Ohio. PW-277 


Asst. CuHlrer on CHIEF PHARMACIST—Female, Single. B.S. obtained 
in 1956 at University of Wyoming. Working towards M.S. at the 
University of Maryland. Served hospital pharmacy internship. 
Hospital pharmacy experience. Prefers to locate in the West. 
Registered in Wyoming. PW-276 


Asst. CHIEF OR CHIEF PHARMACIST—Male, Single. M.S. obtained 
in 1958 at University of Texas. Hospital pharmacy experience. 
Prefers to locate in the Southwest. Registered in Kansas and 
Texas. PW-270 


Asst. on PHARMACIST—Female, Single. B.S. Fifteen 
years’ administrative and practical experience in hospital phar- 
macy. Prefers Midwest, particularly Illinois or Wisconsin. Reg- 
istered in Virginia, Dlinois, Wisconsin and Michigan. PW-268 


Cuier PHarmacist—Male, Married. B.S. Fourteen years’ hospital 
pharmacy experience. Prefers to locate in the East or Midwest. 
Registered in Pennsylvania and West Virginia. PW-260 


Asst. Curer or PHarmMacist—Male, Married. B.S. received 
at Detroit Institute of Technology in 1950. Four years’ hospital 
pharmacy experience. Prefers to locate in Michigan. Registered 
in Michigan. PW-224 


Starr or CHieEF PHARMACIST—Male, Single. B.S. received in 1952 
at St. Louis College of Pharmacy. Two years’ hospital pharmacy 
experience. Registered in Missouri. Prefers to locate on the West 
Coast, particularly California. PW-217 


Starr PHarmacist—Female, Single. B.S. Seven years’ hospital 
pharmacy experience. Southwest section of country preferred. 
Registered in Alabama and Georgia. PW-199 


CuireF PHarmacist—Male, Married. B.S. Ten years’ hospital phar- 
macy experience. Registered in Massachusetts, Illinois, Missouri, 
Kentucky, Tennessee and Virginia. Will locate anywhere. PW-150 


Curer PuHarmacist—Male, Married. Graduate of St. Johns Univer- 
sity College of Pharmacy. Extensive experience as chief phar- 
macist and purchasing agent. Prefers to locate in New York 
or New Jersey. Registered in New York and New Jersey. 
PW-144 


Curer PHarmacist—Female, Single. Twelve years’ hospital phar- 
macy experience as a chief pharmacist. Prefers to locate in 
Pennsylvania and Ohio. Registered in Pennsylvania and Ohio. 
PW-111 
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Small Hospitals 


> THE MAjoRITY of small hospitals 
do not employ a licensed pharmacist, 
but somehow manage to maintain a 
drug service for their patients. It is 
not my purpose to discriminate 
against them, since they do perform 
a useful and needy service to their 
communities that would not be avail- 
able if these hospitals did not exist. 

Many of the small hospitals are 
financially unable to afford a pharma- 
cist regardless of the advantages or 
improvements they would realize by 
employing him. Then, too, hospital 
pharmacists are not too plentiful, and 
it is not always possible for hospitals 
of small communities to compete with 
the salaries offered by those of the 
larger communities. 

Often it is possible for the smaller 
hospitals to retain a local retail phar- 
macist on a part time basis. This of- 
fers a partial improvement in their 
drug service, but at best, lacks much 
control and organization because of 
the pharmacist’s other interest. 

I am sure most small hospitals are 
planning ahead to have a_ well 
equipped and operated pharmacy de- 
partment, but they are basing their 
need on a future hospital of greater 
capacity and finances. At that time 
they will need the pharmacist to or- 
ganize this department to control a 
more complicated flow of drugs. They 
will also expect him to create savings 
and efficiency in his operation. 

In striving to improve patient care, 
the administration of the small hospi- 
tal having no pharmacist should pur- 
sue any feasible course to obtain one 
—even if their operations are small. 
The patient and community deserves 
the best drug care possible, and this 
goal is only reached when there is a 


to produce and store 
DISTILLED R 


* No Waiting 

* Insures Purity 
* No Cleaning 

x Fully Automatic 


Four 
Ways 
Better 


The new Barnstead method of producing and storing distilled 
water offers four important advantages over present systems: 
First, it provides sufficient distilled water for all hospital serv- 
ices during peak need periods. Now you need not wait up to 
two hours each morning for an initial supply of freshly distilled 
water. 
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Second, Barnstead keeps distilled water chemically pure, pyro- 
gen-free and sterile in storage.,Distilled water can now be stored 
safely up to 30 days because Barnstead has developed the 
equipment for protecting distilled water purity. 


Third, it is no longer necessary to ciean either the Water Still 
or glass bottles, thus freeing Central Supply or maintenance 
personnel for more important and fruitful duties. 


Fourth, because Barnstead combines four purification methods, 
the distilled water produced is purer than that produced by any 
other single Still. You get the purity required for intravenous 
solutions, laboratory research and other hospital uses. Write 
for your copy of the New Better Way to Produce and Store 


Distilled Water. 


NEW BARNSTEAD STORAGE TANK 


... EQUIPPED with Barnstead Sterile Ray 
: and Ventgard®, the new 25 gallon Storage 
a department of organized drugs Tank keeps vay water pure up to 
which are effective and sufficiently | ays. Rectangular design saves space . . . 

mak pact wall over counter 
stocked. These advantages outweigh | or x 


the cost of the pharmacists salary. 
A, Liescu, Jr president Texas SEE US AT HOSPITAL 
Society of Hospital Pharmacists; Pharma- ATLANTIC . SEPT. 95 to 28 BOOTH NO. 836 


cist, McAllen Municipal Hospital, McAllen, 
® 
WMarnstead 


Texas. 
—Reprinted from Texas Hospitals 17:29 

STILL AND STERILIZER CO. 

37 Lanesville Terrace, Boston 31, Mass. 
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